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THE  SANITARY  INSTITUTE. 


INTRODUCTION. 

The  Council  of  The  Sanitary  Institute  have  decided  to  publish  a 
Journal,  which  will  in  the  first  instance  be  issued  quarterly,  in  place 
of  the  annual  volume  of  Transactions.  The  object  of  this  alteration 
is  to  circulate  to  the  members  at  an  early  date  the  papers  read  at 
the  various  meetings  of  the  Institute,  to  afford  an  opportunity  for 
recording  information  of  general  sanitary  interest,  and  to  keeping 
the  members  more  closely  in  touch  with  the  work  that  is  being 
earned  on. 

As  this  is  a  new  development,  it  is  appropriate  that  the  first 
number  of  the  Journal  should  contain  a  short  epitome  of  the  history 
of  the  growth  of  the  Institute. 

When  the  Public  Health  Act  of  1875  came  into  force,  the  in- 
creasing importance  attached  to  Sanitary  Science,  and  the  recognized 
position  it  was  assuming  in  the  public  mind,  fully  justified  the  for- 
mation of  a  Society  devoted  excltuively  to  the  advancement  of  all 
subjects  bearing  upon  Public  Health.  In  furtherance  of  this  object, 
a  meeting  was  held  at  St.  James'  Hall  on  13th  July,  1876,  at  which 
His  Orace  the  Duke  of  Northumberland  presided,  when  it  was 
unanimously  resolved — 

^  That  in  the  opinion  of  this  meeting  the  Sanitary  condition  of 
this  country  is  still  very  unsatisfactory  and  that  further 
legislation  is  necessary  with  a  view  to  its  improvement ;  and 
that  for  the  purpose  of  collecting  and  imparting  information 
upon  all  matters  connected  with  the  subject  of  '' Public 
Health,''  a  Society  be  now  formed  to  be  styled  "The 
Sanitary  Institute  of  Great  Britain." ' 
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fiichardson,  and  the  prize  was  awarded,  in  December,  1881,  to  Mr. 
Qeorge  Gaskoin,  M.B.C.S.* 

In  the  autumn  of  1883  the  offices  of  the  Institute  were  removed  to 
the  premises  it  now  occupies  in  Margaret  Street,  W.,  which  had  been 
acquired  in  the  previous  jear  by  the  Parkes  Museum. 

The  Parkes  Museum  of  Hygiene  was  Instituted  in  the  same  year 
as  the  Sanitary  Institute  of  Great  Britain  (1876)  as  a  permanent 
memorial  of  Dr.  Edmund  Alexander  Parkes,  the  first  Professor  of 
Hygiene  at  Netley.  The  Museum  was  originally  established  at 
University  College,  where  some  galleries  were  placed  at  the  disposal 
of  the  Committee  for  the  exhibition  of  hygienic  and  sanitary 
appliances. 

In  1881  the  Council  of  The  Parkes  Museum  organised  and  carried 
out  the  International  Medical  and  Sanitary  Exhibition  at  South  Ken- 
sington, under  the  presidency  of  H.B.H.  the  Duke  of  Edinburgh. 

In  June,  1882,  the  Museum  was  made  into  an  incorporated 
Society,  under  the  Patronage  of  Her  Majesty  the  Queen,  and 
UJt.H.  the  Duke  of  Albany  accepted  the  Presidentship.  After  the 
incorporation,  the  galleries  at  University  College  w^ere  required 
for  other  purposes,  and  the  present  premises  in  Margaret  Street 
were  obt-ained,  very  considerable  alterations  and  improvements  being 
made  to  adapt  them  for  the  purposes  of  the  Museum.  The 
Museum  was  re-opened  in  its  new  premises  by  the  Duke  of  Albany  in 
3iay,  1883.  AVhen  the  Sanitary  Institute  of  Great  Britain  became 
the  tenant  of  part  of  the  premises  in  the  autumn  of  that  year  the 
two  Societies  were  kept  distinct  as  regards  their  government  and 
fioanoes,  but  the  public  work  undertaken  was  so  arranged  as  to  be  in 
harmony;  the  future  developments  can  therefore  be  referred  to 
without  specifying  in  each  case  by  which  Society  they  were  instigated. 

In  1884  the  Public  Health  writings  of  Dr.  William  Farr  were 
collected  and  published,  so  as  to  render  these  valuable  writings, 
scattered  through  a  number  of  Blue  Books,  more  accessible  to 
to  students  of  Public  Health.  The  International  Health  Exhibition 
was  held  at  South  Kensington  during  this  year,  and  the  Institute, 
by  invitation  of  the  Executive  Council,  assisted  in  arranging  con- 
ferences at  the  Exhibition.t     After  the   close   of  the  Exhibition 


*  An  abstract  of  the  Essay  is  given  in  the  Transactions,  Vol.  III.,  i>age  100, 
Appendix. 

t  A  reeoTd  of  these  Conferences  appears  in  the  Health  Exhibition  Litera- 
ture, Vol  VIII..  p.  3. 
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the  Executive  Council  presented  to  the  Parkes  Museum  a  large 
nuxnher  of  books  which  had  been  collected.  These  formed  an  im- 
portant addition  to  the  rapidly  growing  Library  of  the  Museum. 

The  expense  of  keeping  up  the  Parkes  Museum  was  in  the  early 
years  partly  met  by  donations  from  the  Corporation  of  London  and 
from  the  City  Companies,  and  in  February,  1885,  a  public  meeting 
was  held  at  the  Mansion  House  at  which  £1 ,000  was  subscribed  for 
the  Museum,  and  the  Council  were  enabled  to  purchase  the  lease  of 
the  building. 

In  the  summer  of  the  same  year  an  Exhibition  of  Domestic  Gas 
Appliances  was  held  in  the  Museum. 

Ten  years  after  the  formation  of  the  Institute,  that  is,  during  1886« 
^the  work  developed  rapidly.  The  examinations,  which  by  careful  and 
persevering  organization  had  been  slowly  but  surely  gaining  in 
public  estimation,  became  popular ;  and  Sanitary  Authorities  began 
to  recognise  the  advantage  that  these  examinations  afforded  in 
guiding  them  in  the  selection  of  Sanitary  OfRcials.  The  number  of 
candidates  in  1886,  viz.,  124,  was  nearly  double  the  number  in  the 
previous  year. 

The  Examinations  revealed  the  fact  that  Candidates  for  appoint- 
ment as  Sanitary  Officers  had  considerable  difficulty  in  obtaining 
knowledge  of  the  principles  of  sanitation,  the  Council  therefore 
established  systematic  courses  of  instruction  suitable  for  these  officers. 
The  large  attendance  of  Students  at  the  first  course,  held  in  April,. 
1886,  showed  that  this  development  of  teaching  work  was  much 
appreciated. 

At  the  Autumn  Congress  (held  at  York)  a  Conference  of  Medical 
Officers  of  Health  was  added  to  the  meetings  for  the  purpose  of 
bringing  under  ducussion  technical  questions  relating  to  State 
Medicine  and  Public  Health  Administration. 

In  1887  the  Institute,  in  conjunction  with  the  Society  of  Medical 
Officers  of  Health,  invited  the  International  Congress  of  Hygiene  and 
Demography  to  meet  in  London  in  1889  but  the  meeting  was  even- 
tually postponed  until  two  years  later.  The  writings  and  Public 
Health  Beports  of  Dr.  John  Simon  were  collected  and  published  in 
two  volumes  by  the  Institute.  During  the  year  a  series  of  practical 
sanitary  demonstrations  for  medical  men  was  given  in  the  Museum, 
the  attendance  at  each  demonstration  was  about  100. 

Lectures  on  Domestic  Hygiene  for  the  purpose  of  instructing  ladies 
in  matters  relating  to  household  sanitation,  were  arranged  in  the 
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Museum,  with  the  asdstanoe  of  the  National  Health  Society,  in  Lent, 
1888.  H.E.H.  The  Duchess  of  Albany  was  much  interested  in  this 
branch  of  the  work  and  became  Patroness  during  the  year.  Early 
in  the  year  the  Trustees  of  the  Berridge  Estate  apportioned  XIOOO 
towards  the  support  of  the  Parkes  Museum. 

In  August,  The  Sanitary  Institute  of  Great  Britain,  and  the  Parkes 
Museum,  which  had  been  working  together  for  five  years,  were 
amalgamated  and  re-incorporated  under  the  title  of  The  Sanitary 
Institute. 

In  1889  a  Committee  was  appointed  by  the  Council  for  the  purpose 
of  watching  and  reporting  to  them  upon  any  sanitary  legislation 
brought  before  Parliament. 

The  Examinations  of  the  Institute  which  hud  hitherto  been  held 
in  London  only,  were,  in  1890,  extended  to  the  provinces  so  as  to 
make  them  more  accessible  to  candidates  living  at  a  distance.  The 
first  provincial  Examination  was  held  at  Manchester  in  December. 

In  the  following  year  the  Training  Lectures  for  Sanitary  Officers 
were  also  extended  to  the  provinces,  and  arranged  in  conjunction 
with  the  County  Councils ;  and  in  the  Public  Health  (London)  Act 
which  was  passed  this  year,  the  Institute  obtained  the  insertion  of  a 
clause  requiring  all  Sanitary  Inspectors  appointed  after  the  1st 
January,  1895,  to  hold  a  certificate  of  qualification. 

The  International  Congress  of  Hygiene  and  Demography  was  held 
in  London  in  August,  1891,  and  the  members  were  received  during 
the  meeting  at  the  Parkes  Museum,  which  was  thoroughly  re- 
arranged and  a  printed  catalogue  prepared,  the  funds  for  the  purpose 
having  been  provided  by  a  liberal  donation  of  £250  from  Mr.  Bogers 
Field.  After  the  close  of  the  Congress  its  Executive  Committee 
voted  XI 60  to  the  Institute  towards  the  cost  of  preparing  a 
catalogue  of  the  Library. 

During  the  sixteen  years  that  Exhibitions  had  been  held  by  the 
Institute,  a  uniform  system  of  judging  the  exhibits  had  been  or- 
ganized, and  in  1892  an  illustrated  and  classified  list  of  all  the 
exhibits  to  which  awards  had  been  made  since  the  incorporation 
of  the  Institute  was  published.* 

In  the  same  year  arrangements  were  made  for  adding  practical 
demonstrations  to  the  courses  of  lectures  for  Sanitary  Officers,  and 
visits  for  the  Students  were  arranged  to  sewage  works,  water  works, 

*  Thitf  lilt,  revised  to  the  end  of  1893,  is  given  in  the  Transactions,  Vol.  XIV. 
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ii'ttib  |>iviu  111011,  aud  other  places  that  would  be  instructive  from  a 
«uuit4U7  poiut  of  view, 

lu  |HU;i  thoMo  practical  demonstrations  were  considerably  extended 
i^tul  uiuro  elaborately  organised.  A  first  course  of  Lectures  on  the 
MAi)iti4iu»ii  of  Industries  and  Occupations  was  held,  and  various 
4i\|M  uuuuital  iuventigations  were  carried  out.  A  record  of  these  will 
W  iouuil  in  the  Annual  Beport  on  page  53. 

'lliu  Hovta'al  branches  and  developments  of  educational  sanitary 
numK  ivlVrriHl  to  in  this  chronological  epitome  have  nearly  all  been 
inutiuuiHl  |»eniKUcally,  and  the  lectures  and  meetings  have  been 
iMtiUuUnt  iiNor  Kngland  and  into  Scotland  and  Ireland.  A  map 
dlinvuiig  the  difterent  centres  visited  is  given  in  Vol.  XIV.  of  the 
I  i(4u«uetioU)<,  page  253,  and  also  a  list  of  the  meetings. 

lliu  luttuy  branches  of  work  now  carried  on  have  been  steadily 
^^l^Ultl|  >iiucM5  they  were  first  started,  and  the  Annual  Eeport  for 
iiu;t  HH'iUHU  their  development  up  to  the  present  time. 

E.  White  Wallis, 
/'Ai  SanUuiy  Jmtitute,  Secretary, 

April  2nd,  18H. 


THE  ETIOLOGY,  SPREAD  A^D  PREVENTION 

OF  DIPHTHERIA. 

Br  R.  Thornb  Thorne,  C.B.,  F.R.S. 

Sessional  Meeting^  January  lOth^  1894.. 


The  first  point  to  which  I  would  advert  is  the  distribution  of 
diphtheria  throughout  the  kingdom.  If  you  look  at  this  map 
which  was  prepared  by  Dr.  Longstaff  you  will  see  that  during 
the  twenty-six  years,  1855-80*,  the  incidence  of  the  disease  in 
varions  parts  of  the  country  is  shown  by  degrees  of  shading. 
Taking  100  as  representing  the  mean  death-rate,  you  will  note 
that  whei'e  the  snading  is  deepest  the  incidence  of  the  disease 
has  been  the  greatest,  namely,  at  a  rat«  varying  from  150  to 
190  per  hundred  thousand  of  the  population.  Where  the 
shading  is  less  deep  the  rate  falls  as  low  as  from  50  to  80  per 
hundred  thousand.  The  darkly  shaded  portion  of  the  map  lies 
in  the  main  down  the  eastern  coast  of  England  and  the  next 
large  patch  of  dark  shading  covers  the  principality  of  Wales. 
During  the  long  period  covered  by  this  map  most  of  the  midland 
counties  have  practically  had  immunity  from  the  disease,  a  fact 
which  is  important  in  view  of  the  consideration  of  the  question 
of  the  distribution  of  diphtheria  in  rural  and  urban  centres 
respectively.  The  greater  part  of  Wales,  North  Yorks,  Lincoln, 
Norfolk,  and  Sussex,  &c.,  may  be  classed  as  rural,  and  up  to  a 
certain  date  diphtheria  was  essentially  a  rural  disease.  But  the 
distribution  referred  to  favours  the  view  that  the  occurrence  of 
diphtheria  is  also  favoured  by  cold  and  wet.  You  all  know 
what  the  eastern  coast  is.  It  is  exposed  in  the  first  instance  to 
the  wet  from  the  North  Sea,  the  East  coast  of  England  being 
also  one  of  the  coldest  parts  of  the  country.  Wales  on  the 
other  hand  comprises  both  high  lands  and  low-lying  valleys. 
The  latter,  at  least,  are  certainly  damp,  and  cold  prevails  in  the 
higher  parts,  but  in  Wales  it  is  probably  more  the  damp  than 
tlie  cold  that  encourages  diphtneria.  One  thing  is  certain, 
that  these  two  parts  of  the  kingdom  are  markedly  exposed  to 
cold  and  damp. 


*  CarreepondiDR  datt*8  for  1831-90  will  not  be  available  until  after  the  iasue 
of  the  decsaniai  report  of  the  Regiatrar-General  for  that  period. 
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The  comparative  absence  of  diphtheria  down  the  centre  of 
England  during  the  period  referred  to  is  the  more  remarkable 
seeing  that  the  area  comprises  the  basins  of  several  of  our 
greatest  rivers  where  there  is  necessarily  much  moisture.  The 
area  of  comparative  immunity  includes  much  of  the  Thames 
and  the  Severn  basins,  yet  in  spite  of  this  these  regions  have 
rejoiced  in  a  certain  degree  of  freedom  from  the  ravages  of 
diphtheria.  What  the  precise  I'eason  of  this  may  be  I  do  not 
know,  but  my  conviction  is  that  running  water  is  a  very 
different  thing  in  as  far  as  disease  production  is  concerned  from 
stagnant  moisture,  due  to  wetness  of  the  soil,  especially  when 
permanent.  We  have  several  allusions  in  the  Bible  indicating 
that  certain  advantages  attach  to  running  waters — ^living  waters 
as  they  are  called — one  is  referred  to  as  having  health  giving 
properties  which  the  other  does  not  possess. 

Now  diphtheria  has  considerably  increased  since  it  was  first 
recognised  in  this  kingdom,  about  1845,  when  it  was  set  down  as 
having  been  imported  from  France,  under  the  name  of  the 
Boulogne  sore  throat.  Its  first  diffusion  was  mainly  in  rural 
areas.  It  spread  mostly  in  the  hamlets  and  villages  and  the 
sparsely  populated  districts.  Then,  as  pointed  out  by  Dr. 
Longstaff,  there  came  a  change  in  the  incidence  of  the  disease, 
and  at  the  present  moment  we  find  that  diphtheria  is  prevailing 
widely  in  many  of  our  large  urban  communities,  and  in  those 
great  centres  of  population  which  were  originally  so  free  from 
the  disease.  There  is,  apparently,  still  an  excess  in  the  rural 
districts  on  the  population  as  a  whole  but  a  change  has  come  to 
pass  in  virtue  of  which  the  cities  which  were  formerly  almost 
exempt  from  the  disease,  are  now  suffering  in  a  steadily  in- 
creasing ratio,  and  diphtheria  bids  fair  to  become,  as  it  never 
yet  has  been,  one  of  the  diseases  of  urban  centres.  This  is  a  very 
serious  state  of  affairs.  During  the  last  few  weeks  we  have  had 
a  very  exceptional  amount  of  diphtheria  in  London.  The 
Registrar-General's  returns  for  a  series  of  weeks  show  the 
deaths  from  diphtheria  to  have  ranged  from  80  to  90,  and 
have  even  exceeded  100  in  a  single  week.  Indeed  whereas  the 
mean  annual  number  of  diphtheria  deaths  in  London,  during  the 
fourth  quarter  of  the  three  years  1889 — 1891  was  436,  they 
reached  no  less  than  1,089  in  the  fourth  quarter,  1893.  Such  a 
thing  has  never  before  happened  in  the  history  of  London  since 
the  disease  made  its  appearance  in  the  metropolis.  The  disease 
has  now  abated  to  some  extent  and  this  fact  enables  me  to 
point  out  that  diphtheria  has  a  certain  seasonal  incidence.  The 
season  commences  about  the  middle  of  September  and  goes  on 
to  the  end  of  November.  It  decreases  during  December 
and  continues  to  do  so  until  March  or  April,  when  there  is 
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another  elevation  though  much  less  in  amount,  the  so  called 
spring  incidence.  There  is  less  diphtheria  during  the  summer 
than  at  any  time  of  the  year. 

Age  affects  the  deaths  in  a  very  remarkable  manner,  as  is 
sho^ii  by  the  Registrar-General's  reports.  Taking  the  pro- 
portion of  deaths  per  100,000,  the  deaths  at  different  ages  under 
10,  vary  from  34  to  70.  The  moment  you  pass  15  years  of  age 
a  change  comes,  and  after  25  years,  instead  of  rates  reaching 
43,  70,  64,  and  70  respectively,  they  drop  to  2,  2, 1,  2,  and  so  on. 
Indeed  after  25  years  of  age,  diphtheria  is  a  disease  which  is 
very  little  fatal  in  this  country.  And  more  than  this,  the 
deaths  from  diphtheria  over  that  age  occur  to  an  important 
extent  among  those  who  are  brought  into  contact  with  the  sick, 
such  as  nurses,  mothers,  and  medical  men.  The  greatest  age 
incidence  of  the  disease,  is  between  3  and  10  years  of  age. 

Sex  too  appears  to  have  some  slight  influence  in  determining 
a  liability  to  the  disease  though  it  is  not  well  marked.  We  fina 
that  more  females  die  from  the  disease  than  males,  but  I  have 
thouglit  that  this  arises  mainly  from  the  fact  that  females  are 
more  exposed  to  infection  than  males.  Little  girls,  when  they 
are  sick,  are  not  n  ed  by  little  boys,  but  little  boys  are  often 
nursed  by  little  girls,  and  this  care  for  the  sick  by  females  holds 
pood  in  adult  life.  Men  do  not  usually  -nurse  women  suffering 
from  diphtheria  whexcas  males  thus  affected  are  usually  nursed 
by  women.  A  fallacy  therefore  underlies  the  figures  bearing  on 
the  incidence  of  the  disease  as  it  affects  the  sexes,  in  so  far  as 
the  mere  influence  of  sex  is  concerned. 

The  effect  of  unfavourable  sanitary  surroundings  in  favouring 
outbreaks  of  the  disease  is  another  very  important  point.  I 
have  expressed  an  opinion  on  this  point  which  is  by  no  means 
universally  received  though  the  matter  has  been  discussed  at 
great  length  in  the  columns  of  the  medical  press  by  various 
well-known  authorities.  Some  observers  think  with  me  that  the 
influence  of  unsanitary  surroundings  on  diphtheria  has  been 
greatly  exaggerated,  others  hold  that  too  much  importance 
cannot  be  attached  to  unsanitary  conditions  as  regards  its 
t*ausation.  One  eminent  medical  man  was  heard  to  remark 
that  he  had  never  gone  over  a  house  in  which  a  case  of  diph- 
theria had  occurred  without  finding  some  defect  in  the  drains  or 
sanitary  airangements,  but  I  think  I  could  guarantee  not  to 
visit  many  houses,  quite  apart  from  diphtheria,  that  did  not 
present  defects  of  some  sort.  I  wish  it  to  be  clearly  understood 
liowever  that  I  have  not  taken  up  a  position  antagonistic  to  the 
view  that  the  satiitaiy  condition  of  i  dwelling  may  have  an 
influence  on  the  disease^  but  any  such  influence  is  certainly 
overwhelmed  by  other  conditions. 
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To  make  the  position  more  comprehensible  let  me  point  to 
some  facts  concerning  the  mortality  of  typhoid  fever  both  in 
the  country  generally  as  well  as  in  London  and  in  some  of  our 
large  towns.  Typhoid  fever  is  essentially  a  disease  associated 
with  bad  sanitary  circumstances,  and  it  responds  more  than  any 
other  disease  to  improvements  in  sanitary  arrangements.  The 
saving  of  life  in  this  country  owing  to  the  diminution  in  the 
enteric  fever  death  rate,  has  gone  hand  in  hand  with  the 
improvements  in  sanitary  legislation.  England  is  the  country 
in  the  world  which  has  purchased  comparative  immunity  from 
typhoid  fever  by  the  adoption  of  costly  sanitary  improvements, 
and  I  hope  we  may  continue  to  preserve  and  merit  the  palm  in 
this  respect.  Early  in  the  seventies  the  death-rate  from  enteric 
fever  was  practically  about  0*38  per  1,000.  It  has  gradually 
fallen  to  0-31,  then  to  0-26,  then  to  0-23,  then  still  further  to 
0*17  and  0*18,  where  it  now  stands.  This  means  a  saving  of 
many  thousands  of  lives  annually,  and  the  general  mortality  has 
followed  the  same  lines,  namely  from  22*6  to  about  18*0  per  1,000. 
The  same  decline  has  taken  place  in  London  till  now  when  the 
enteric  fever  rate  varies  between  0'12  and  0*15  per  1,000  per 
annum,  as  opposed  to  0*27  in  187 1.  This  period  of  twenty  years, 
I  need  hardly  remind  you,  has  been  characterised  by  enormous 
l)rogress  in  sanitary  administration.  If  therefore  diphtheria  is 
due  to  faulty  sanitary  conditions  we  ought  at  least  to  be  wiping 
it  out  to  some  extent,  whereas  we  find  that  on  the  contrary  it  is 
going  up  by  leaps  and  bounds.  In  1872-73  the  diphtheria  mor- 
tality ranged  from  0*9  to  O'll  per  1,000  in  England,  while  in 
1890  it  was  0*18,  that  is  to  say  about  double.  In  London  it  began 
by  killing  from  0*8  to  0*10  per  1,000,  then  it  rose  to  0*14,  next 
0*17,  then  to  0'23,  and  finally  we  have  it  ranging  from  0*33  to  0*39, 
and  it  has  even  been  higher  than  this  during  the  last  two  years. 
In  fact  the  diphtheria  death-rate  has  nearly  trebled,  and  this 
during  the  very  period  that  sanitary  circumstances  have  been 
undergoing  unexampled  improvement.  I  do  not  say  that 
sanitary  conditions  have  nothing  to  do  with  the  production  of 
the  disease  but  those  who  contend  for  the  overwhelming 
infiuence  of  these  conditions,  should  at  least  note  that  coinci- 
dently  with  our  sanitary  improvements  diphtheria  has  doubled 
and  even  trebled  as  a  cause  of  death  amongst  us. 

I  was  asked  before  a  Royal  Commission  not  long  since  as  to 
the  influence  of  wat«r  in  spreading  the  disease.  I  was  told  that 
one  eminent  physician  had  been  to  a  house  where  diphtheria 
had  broken  out;  he  had  found  something  wrong  in  the  well, 
and  my  questioner  seemed  perfectly  content  to  regard  this 
coincidence  as  revealing  cause  and  effect* 
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Now  we  have  been  working  at  the  Local  Government  Board 
for  twenty  years  on  the  subject  of  diphtheria,  and  in  no  single 
instance  has  any  medical  inspector  been  able  to  identify  water 
as  the  probable  cause  of  diphtheria-  Bad  water,  of  course, 
may  prove  harmful  to  individuals,  by  lowering  their  standard 
of  health,  and  so  perhaps  predispose  them  to  any  malady  that 
may  be  about,  but  I  am  confident  that  there  is  no  direct 
relation  between  polluted  water  and  diphtheria. 

As  a  matter  of  fact,  the  diphtheria  organism  finds  it  very 
difficult  to  live  in  water.  It  can  apparently  only  maintain 
exbtence  in  very  polluted  water,  but  average  water  is  to  a  large 
extent  destructive  to  its  vitality. 

Putting  water  infection  on  one  side,  much  more  interest 
attaches  to  the  possible  influence  of  imperfect  drains  and 
sewers.  And  here  difficulty  arises.  The  period  over  which 
our  statistics  extend  is  the  period  during  which  our  sewerage 
system  has  been  mended  and  amended  and  improved  to  a  most 
important  extent.  Millions  sterling  have  been  spent  in  improv- 
ing that  system;  yet  diphtheria  has  not  dimmished,  on  the 
contrary,  it  has  gone  on  increasing.  Again,  it  has  been 
especially  in  our  large  towns  that  these  improvements  in  sewer- 
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age  have  taken  place  and  have  been  perfected,  yet  early  in  the 
seventies  there  was  not  much  diphtneria  in  our  towns.  It  is 
since  these  improvements  have  taken  place  that  diphtheria  has 
made  its  appearance  in  our  cities  and  has  carried  everything 
before  it.  It  seems,  therefore,  that  there  can  be  no  very  direct 
connection  between  bad  sewerage  and  diphtheria. 

Diphtheria  is  essentially  an  infectious  disease.  The  emana- 
tions from  the  throat  and  mouth  are  intensely  infectious.  By 
expectoration  and  otherwise  the  poison  may  get  into  the  sewers 
and  cesspools,  and  in  that  way  I  do  not  say  these  conduits,  &c., 
may  never  be  contaminated  by  diphtheria,  and  that  diphtheria 
may  not  be  caused  by  emanations  from  diphtheria-infected 
drains.  In  the  same  way  soil  may  become  contaminated  by 
sewage,  perhaps  infected  with  diphtheria  escaping  from  defective 
drains,  sewers,  and  cesspools.  Indeed,  I  am  convinced  that 
there  is  some  relation  between  the  influence  of  soil  and  diph- 
theria, and  that  this  influence  is  dependent  on  movements  in 
the  level  of  the  subsoil  water.  When  the  water  level  rises,  the 
diphtheritic  and  other  organisms  which  may  happen  to  be  in 
contaminated  soil  are  carried  up,  and  the  polluted  air  of  the 
soil  is  expelled;  and  so  the  diphtheria  infection  may  also  be 
expelled  and  inhaled.  I  admit  the  possibility  of  such  a  sequence 
of  events;  but  this  does  not  affect  the  major  question  as  to  the 
relation  of  Sanitary  circumstances  to  diphtheria. 

But  there  is  something  further.  We  hear  of  a  "  drain  sore 
throat.'*  I  do  not  know  exactly  how  to  define  this  ailment,  but 
I  am  certain  that  people  who  inhale  effluvia  from  drains  do  get 
a  form  of  sore  throat,  in  much  the  same  wav  as  students  in 
hospitals  get  what  is  called  the  hospital  sore  throat.  There  are 
thus  here  two  ways  in  which  foul  or  contaminated  air  may 
lead  to  sore  throat.  Now,  I  have  a  strong  impression,  though 
I  might  not  be  able  to  prove  my  contention,  that  diphtheria 
never  attacks  a  healthy  throat.  I  will  not  undertake  to  say 
what  constitutes  a  healthy  throat  in  this  sense,  it  may  be  the 
mere  question  of  the  chemical  reaction  of  the  secretion  in  the 
fauces.  But  from  the  moment  you  get  an  inflamed  or  denuded 
sore  throat,  whether  produced  in  the  one  or  the  other  way, 
there  seems  nothing  the  diphtheria  organism  likes  so  much  to 
fasten  upon  as  upon  such  a  surface.  It  may  therefore  be,  not 
so  much  drain  emanations  that  cause  diphtheria,  as  that  they 
prepare  the  soil  for  the  development  and  multiplication  of  the 
specific  organism  of  the  disease. 

I  am  credited  with  having  started  a  diphtheria  theory  of  my 
own.  In  some  investigations  which  I  made  I  have  found 
circumstances  which  I  soon  found  had  been  observed  by  others. 
Take  for  example  the  Welsh  valleys.     There  we  find  cottages 
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erected  upon  the  slope  of  a  hill,  built  right  into  the  hill  sides, 
so  that  the  walls  are  always  wet,  the  floors  are  mud,  covered 
with  porous  brick  or  not,  thus  damp  is  ensured.     During  the 
cold  weather  these  people  suffer  much  from  sore  throats  and  if 
you  look  into  their  fauces  you  will  almost  always  find  traces  of 
deep  ulceration  and  other  indications  of  past  inflammation  of 
the  tonsils.     The  sore  throat,  an  ordinary  sore  throat  so  far,  is 
passed  from  one  to  the  other,  for  all  forms  of  sore  throat  are 
apparently    infectious,    and    by-and-bye — as    I    myself    have 
observed — the  disease  increases  in  intensity  until  it  culminates 
in  an  outbreak  of  definite  diphtheria.    After  eliminating  sources 
of  error   the  explanation  that  occurred  to  me  in   respect   to 
these  circumstances  is  that  there  was  a  progressive  increase  in 
the   infectiveness   of   the   organism   producing   the   infectious 
sore  throat.      There  is  nothing,  I  think,  irrational  in  such  a 
view,  although  certain  distinguished  bacteriologists  do  not  feel 
able  to  accept  it.     Some,  indeed,  hold  that  just  as  cats,  dogs, 
and  horses  always  breed  truly  producing  cats,  dogs,  and  horses, 
so  the  various  micro-organisms  ought  also  to  breed  true.     To 
some  extent  and  in  respect  of  certain  organisms  this  may  be 
true.     If  you  go  to  a  house  where  there  is  measles  you  do  not 
expect   to   catch   whooping  cough,  nor   scarlet  fever  where  a 
patient  is  suffering  from  typhoid,  but  it  seems  to  me  that  some 
of  these  infections  are  probably  more  stable  than  others  and  I 
am  inclined  to  think  that  the  diphtheria  organism  is  among  the 
unstable  ones,  and  that  it  is  capable  of  acquiring  disease  pro- 
ducing  properties   which  it  did   not  possess  previously.     This 
process  I  have  termed  the  property  of  progressive  infectiveness. 
We  know  that  if  you  take  wild  plants  from  the  heath  and  place 
them  in  a  hot  house  under  specially  favourable  circumstances  of 
temperature,  soil,  &c.,  they  will  in  a  few  generations  develop 
properties  very  different  from  those  they  originally  possessed, 
and  later  on  if  relegated  once  more  to  their  native  heath  they 
gradually   lose  these  properties   and  return   to  their  original 
condition.     If  we  apply  this  train  of  reasoning  to  the  organism 
of  diphtheria  it  will  be  seen  how,  under  favourable  conditions 
of  environment  and  soil,  it  may  develop  properties  which  it  did 
not  possess  in  the  first  instance.    Dr.  Adams,  of  Maidstone,  who 
has  given  special  attention  to  the  subject,  records  the  observa- 
tion that  ^*  again  and  again  epidemics  of  diphtheria  arise  from  a 
crowd  of  ordinary  and  apparently  non-specific  sore  throats.'* 
Others  have  found  the  same  thing. 

There  is  another  form  of  sanitary  circumstances  wliich 
presents  more  difficulty,  viz. :  manure  nuisances.  There  does 
seem  to  be  some  perhaps  nearer  relationship  between  them  and 
the  production  ot  diphtheria.     Certain  it  is,  by  coincidence  or 
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otherwise,  that  outbreaks  of  diphtheria  have  in  a  very  peculiar 
way  occurred  at  places  along  the  Thames  where  London  manure 
is  deposited,  but  it  is  quite  possible  that  the  manure  itself — 
abounding  in  cast-off  refuse — ^may  have  been  the  vehicle  of 
transmission  of  the  poison  from  antecedent  cases. 

Before  dismissing  the  assumed  tendency  of  the  diphtheria 
organism  to  settle  down  upon  any  sore  throat  and  there  to 
develope,  I  may  mention  that  a  definite  relationship  has  been 
alleged  between  scarlet  fever  and  diphtheria.  Now  I  cannot 
trace  evidence  of  cases  in  which  scarlet  fever  has  followed 
diphtheria,  while  there  are  hundreds  of  instances  in  which  the 
convalescent  patient  from  scarlet  fever  has  contracted  diph- 
theria. This,  I  believe,  is  only  another  example  of  the  tendency 
of  the  organism  to  attack  sore  throats  generally.  The  scarla- 
tinal throat  affords  to  the  diphtheria  organism  the  gate  of 
entry  where  it  can  fix  itself  and  develop  under  favourable 
circumstances. 

Diphtheria  is  certainly  a  disease  specially  prone  to  attack 
children  between  the  ages  of  three  and  ten  or  twelve,  but  it 
is  very  difficult  to  determine  for  certain  how  far  this  is  simply 
a  question  of  age.  The  period  of  life  in  question  is  that 
when  children  go  to  school ;  and  the  question  arises — is  it  the 
age,  or  the  effect  of  school  ?  I  remember  my  attention  being 
called  to  this  question  when  inquiring  into  an  outbreak  in  a 
village  in  Essex,  which  altogether  attacked  upwards  of  1,400 
persons  spread  out  over  a  long  time.  There  were  272  cases 
under  three  years  of  age,  some  of  whom  went  to  infant  schools ; 
but  between  three  and  twelve,  the  special  age  incidence  for 
diphtheria,  the  number  reached  928  ;  and  between  twelve  and 
fifteen  years  the  number  was  210.  This  points  in  itself  to  a 
special  incidence  affecting  children  between  the  age  of  three 
and  twelve.  But  of  course  the  majority  of  the  children  were 
at  school  at  that  age,  and  so  I  had  to  separate  those  who  went 
to  school  from  those  who  did  not.  I  found  that  while  among 
those  between  three  and  twelve  years  who  were  known  to 
go  to  school,  the  proportion  to  total  of  children  at  that  ago 
was  9*5  per  cent.,  whereas  it  was  only  6'2  per  cent,  amongst 
those  who  did  not  go  to  school,  and  this  although  many  of  the 
latter  contracted  the  disease  from  elder  brothers  and  sisters  at 
school.  The  question  of  the  influence  of  schools  has  been 
worked  out  in  detail  by  my  friend  Mr.  Power,  who  stands  fore- 
most amongst  etiologists  of  the  day.  He  has  succeeded  in 
showing  that  not  only  is  the  incidence  greater  among  those  who 
£^  to  school,  but  that,  under  certain  circumstances,  it  is  possible 
by  aggregation  of  children  in  school  to  manufacture  a  diph- 
theria of  special  potency. 
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Mr.  Power  investigated  this  matter  in  one  district  in  which  it 

was  possible  to  know  every  child  and  the  movements  of  each 

child.      The   school   was   in   working  order,  and   taking    the 

age  incidence  between  three  and  twelve,  he  found  that  16*6  per 

cent,  of  those  attending  school  had  diphtheria,  but  only  3*8  per 

cent,  of  those  who  did  not  go  to  school.     While  dealing  with 

this  point,  I  mast  remind  you   that   children  who   contract 

diphtheria  at  school  may  easily  carry  the  infection  to  'others  who 

remain  at  home,  and  that  even  this  proportion  of  3*8  per  cent. 

may  be  in  part  explained   as   emanating  from   scho<»l.     The 

schools  were  closed  for  many  weeks,  in  order  to  try  and  get  rid 

of  the  disease  by  eliminating  all  children  who  had  sore  throat. 

Then  came  the  second  period.     The  schools  were  re-opened  and 

4"8  per  cent,  contracted  diphtheria  amongst  school  attendants, 

whereas  none  of  those  who  stayed  at  home  caught  the  disease. 

Again  the  schools  were  closed  and  greater  precautions  were 

oidered,  no  child  being  allowed  to  return  to  school  whose  throat 

on  examination  was  not  quite  sound.     Then  the  schools  were 

re-opened,  and  this  time  the  proportion  attained  7*1  per  cent. 

among  those  who  went  to  scnool,  while  only  2*5  per  cent,  of 

those  who  did  not  go  were  attacked.      The  schools  were  closed 

afresh  and  the  Medical  Officer  of  Health  himself  undertook  to 

examine  the  childsen  as  to  the  condition  of  the  throat,  and  the 

teachers  were  instructed  to  refuse  every  child  who  was  at  all 

unwell   in  the  slightest  degree.     Nevertheless  on   the  fourth 

re-opening  4*1  per  cent  of  the  school  children  were  attacked 

with  the  disease,  whilst  none  were  attacked  amongst  non-school 

attendants  ;  and  this  although  between  these  periods  there  was 

not  a  single  case  of  sore   throat  known  to  exist   anywhere. 

These  percentages,  too,  relate  to  children  not  living  in  infected 

bouses;   and  on  each  occasion  of  school  closure,  disinfecting 

and  cleansing  of  the  school  premises  were  resorted  to.     These 

events  show  with  remarkable  clearness   the   influence  which 

school  life  exercises  on  the  spread  of  diphtheria. 

In  what  does  this  influence  consist  ?  First  of  all  it  brings 
together  the  most  susceptible  members  of  the  community  under 
circumstances  which  are  peculiarly  favourable  to  this  kind  of 
infection.  The  children  are  close  to  each  other,  and  in  saying 
or  intoning  their  lessons  they  have  facility  for  breathing  into 
the  faces  and  mouths  of  their  neighbours.  Consequently 
any  child  with  a  trace  of  diphtheria  can  easily  infect  other 
susceptible  children.  The  Eclucation  Department  requires  so 
much  floor  space  per  child,  but  if  you  have  ever  been  into  an 
infants'  school,  for  example,  you  will  have  observed  that  of 
the  available  floor  space  some  two-thirds  are  often  monopolised 
by  the  teacher,  it  being  necessary  to  aggregate  the  children  at 
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one  end  of  the  room.  The  ^eater  the  want  of  ventilation, 
also,  the  greater  the  risk.  Then,  too,  children  of  younjif  age 
are  very  fond  of  passing  on  sweets  from  mouth  to  mouth  and 
of  drinking  out  of  the  same  unwashed  cup,  thereby  ofiFering 
every  opportunity  for  serial  infection. 

Aggregation  under  these  circumstances  recalls  the  reference 
to  the  hot-house  plant.  The  children  are  brought  together; 
they  are  aggregated  in  a  sort  of  hot-house ;  there  is  often  a 
want  of  due  ventilation ;  there  is  overcrowding  where  they 
are  aggregated,  and  in  fact  many  of  the  circumstances  that 
theoretically  would  tend  to  aggravate  the  virulence  of  the 
diphtheretic  poison  are  present. 

I  am  afraid  the  school  attendance  officers  have,  at  times» 
been  responsible  for  spreading  the  disease.  They  stimulate 
attendance  without  inquiring  whether  or  not  the  child  has  been 
kept  at  home  on  account  of  sore  throat. 

This  leads  me  to  ask  what  has  been  goinor  on  in  England 
during  the  last  twenty  years,  in  which  diphtheria  has  been 
increasing?  During  this  period  education  has  made  vast 
strides.  It  was  most  successful  at  fii'st  in  rural  districts  where 
the  country  clergyman  succeeded  in  getting  every  child  into 
attending  school.  Indeed,  I  am  afraid  these  clergymen  have 
been,  unknowingly,  responsible  for  the  spread  of  the  disease ; 
though  I  willingly  recognise  that  their  motives  were  in  the 
interests  of  the  children.  It  was  years  before  a  similar  educa- 
tional success  was  seen  in  London.  But  some  change  has 
evidently  taken  place  in  London  and  other  great  cities  whereby 
diphtheria  has  been  enabled  to  take  a  hold  upon  us,  and  this 
change,  in  my  opinion,  is  the  progress  and  perfection  of  com- 
pulsory education,  acting,  as  I  have  said,  by  causing  the  aggre- 
gation of  the  most  susceptible  members  of  the  community. 
Of  course  we  cannot  stop  elementary  education,  but  it  may  be 
possible  to  modify  the  circumstances  which  I  have  shown  to  be 
potent  factors  in  spreading  the  disease. 

The  next  influence  in  importance  is,  I  consider,  that  of  milk 
infection  and  as  to  this  there  may  be  less  agreement.  A  large 
number  of  outbreaks  of  diphtheria  have  been  distinctly  traced 
to  milk,  and  many  of  the  outbreaks  in  former  years,  the  origin 
of  which  is  obscure  and  difficult  to  explain,  would  have  been 
explained  had  this  method  of  infection  then  been  recognised. 
The  milk  may  be  infected  by  reason  of  the  presence  in  the 
dairy  of  a  child  or  other  person  suffering  from  the  disease,  for 
if  the  germ  falls  upon  the  milk  this  affords  it  an  excellent 
medium  for  its  growth  and  development.  I  do  not,  however,, 
think  that  this  is  often  the  cause  of  the  diffusion  of  diphtheria. 
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there  has  nearly  always  been  the  possibility  of  finding  cows- 
suffering  from  some  disease.  Now  some  of  the  diseases  of  cows 
are  very  vague.  There  is  so  much  that  is  unknown  with  regard 
to  udder-disease  associated  with  vesicles  and  pustules  that  one  is 
touching  upon  difficult  ground.  The  fact  remains  that  one 
frequently  finds  that  the  cows  to  whose  milk  diphtheria  has 
relation,  have  been  suffering  from  disease  associated  with  a  rise 
of  temperature  and  vesicles  and  pustules  upon  the  udder,  the 
cow  being  evidently  ill.  An  objection  frequently  urged  in  such 
cases  is  that  there  was  someone  on  the  farm  who  was  suffering 
from  diphtheria  and  who  might  have  contaminated  the  milk. 
But  there  is  nothing  extraordinary  in  some  of  the  persons  on 
the  farm  being  affected,  it  would  indeed  be  extraordinary  if 
people  on  such  a  farm  and  who  equally  use  the  milk  were  not 
also  subjects  of  the  infection. 

If  you  take  diphtheritic  matter  from  the  child  and  inoculate  a 
milch  cow — it  should  be  a  milch  cow — Dr.  Klein  has  found- 
that  one  gets  a  disease  which  he  says  he  is  absolutely  unable  to* 
distinguish  from  that  found  in  the  sheds  to  which  the  milk  has> 
been  traced.  On  the  fifth  day  vesicles,  pustules,  and  ulceration 
make  their  appearance,  and  material  from  the  vesicles  contains 
the  tvpical  organism  as  found  in  the  human  subject.  He 
inoculated  a  cat  with  it  and  the  cat  developed  diphtheria. 
Then  some  of  the  milk  from  this  diseased  cow  was  accidentally 
given  to  a  cat,  and  the  cat  developed  typical  diphtheria.  These 
facts  alone,  1  think,  are  quite  sufficient  to  show  that  there  is  a 
field  demanding  further  investigation. 

I  have  a  firm  impression  that  a  large  number,  if  indeed  not 
the  great  majority,  of  our  specific  diseases  come  to  us  through 
the  lower  animals,  or  have  come  from  them.  I  have  just  said 
that  diphtheria  is  not  a  stable  disease  as  some  others  are,  but 
for  this  very  reason  I  think  we  ought  to  lose  no  time  in  taking^ 
the  necessary  measures  to  diminish  its  incidence  before  it  has 
had  time  to  become  stable,  and  we  must  not  allow  ourselves  to- 
be  deterred  from  making  the  necessary  enquiries  and  from 
taking  the  necessary  measures  in  a  matter  of  this  importance 
on  the  plea  that  they  may  interfere  with  somebody's  trade. 

Coming  next  to  prevention,  we  must  bear  in  mind  that 
diphtheria  is  essentially  an  infectious  disease,  and  the  most 
frequent  source  of  the  disease  in  this  country  is  certainly 
infection  from  one  person  to  another.  Hence  it  is  evidently 
necessary  to  isolate  patients,  and  in  most  cases  this  can  only 
be  done  by  isolation  in  hospital.  Those  who  have  visited 
diphtheria  hospitals  on  a  large  scale  will  admit  that  the  system 
is  not  altogether  satisfactory,  the  mortality  in  them  is  very 
high,  and  we  cannot  say  precisely  why.     Probably  only  the 
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Disinfection   must  take    account   of    clothing  as   well    as   of 
premises. 

Then  you  must  boil  or  otherwise  cook  all  your  milk  and 
your  milk  foods.  Children  should  never  be  allowed  to  come 
into  contact  with  domestic  animals  which  are  ill.  Build  your 
house  on  good  foundations,  drain  the  soil  properly  and  keep 
trees  at  a  proper  distance.  Near  to  a  house  they  keep  out 
sunlight,  and  render  a  house  damp  and  unwholesome. 


Sir  Thomas  Crawtobd,  in  proposing  a  vote  of  thanks  to  the 
lecturer,  confirmed  what  he  had  said  as  to  the  habits  in  India  with 
respect  to  the  consumption  of  raw  milk.  He  said  he  had  always 
viewed  the  construction  of  large  hospitals  for  fevers,  cholera,  &c., 
as  going  in  a  wrong  direction,  and  he  urged  the  construction  of 
small  hospitals  with  plenty  of  space. 

Sir  Douglas  Galton  agreed  with  what  had  been  said  as  to  the 
defects  of  large  hospitals,  but  he  pointed  out  that  the  modern 
tendency  was  to  construct  hospitals  which  were  in  reality  an 
agglomeration  of  small  hospitals.  He  regretted  that  the  principle 
of  constructing  these  hospitals  with  more  than  one  story  had 
received  recent  approval.  He  added  that  special  attention  had  been 
paid  to  wall  space  and  floor  space,  nearly  200  feet  of  floor  space 
being  allowed  per  diphtheria  patient. 
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The  subject  upon  which  I  have  been  invited  to  address  you 
covers  so  much  ground  that  it  would  be  hopeless  to  attempt  to 
deal  with  it  exhaustively  within  the  limits  of  time  allotted  to 
this  paper.  I,  therefore,  propose  to  confine  my  remarks  more 
particularly  to  the  consideration  of  the  hygienic  aspects  of 
bakehouses.  At  the  same  time,  it  may  be  broadly  stated  that 
many  of  the  objectionable  features  met  with  in  ill-regulated 
bakehouses  are  reproduced  in  bad  kitchens. 

After  a  prolonged  consideration  of  this  question,  I  have  been 
forced  to  the  conclusion  that  there  is  urgent  need  throughout    y 
the  United   Kinf^dom  for  enquiry  and  reform.      Under  the 
present  system,  tiie  health  of  the  workman  often  suffers,  and 
in  some  instances  the  public  health  is  also  endangered.     To 
remedy  these  evils,  I  would  suggest — (I)  that  inspection  under         , 
existing   statutes   should  be   more   systematic   and   complete ;  rv    ^ 
(2)  that  legislation  is  needed  to  extend  the  powers  of  localyjr 
authorities  to  deal  with  all  aspects  of  the  bakehouse  question. 
Further,  I  am  of  opinion  that  a  proper  scheme  of  legislative 
action  could  be  best  initiated  by  a  Select  Committee  of  the 
House  of  Commous. 

Too  little  attention  has,  I  think,  been  devoted  in  the  past  to 
the  wholesomenesa  of  places  where  food  is  stored  and  prepared. 
Most  practical  sanitarians  will  agree  with  me  that  this  neglect 
is  likely  to  entail  consequences  more  or  less  serious  upon  the 
food  consumer,  and  in  a  still  greater  degree  upon  the  food 
producers. 
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Turning  to  that  portion  of  the  subject  with  which  I  propose 
to  deal  more  particularly,  namely,  to  the  question  of  bake- 
houses, this  attitude  of  general  apathy  is  especially  remarkable. 
In  bread,  we  have  to  deal  with  an  article  of  prime  necessity ; 
it  is  the  staple  and  essential  factor  in  all  dietaries,  and  every 
citizen  is  directly  concerned  in  matters  affecting  its  cost,  ite 
purity,  and  its  methods  of  production.  These  being  the 
circumstances,  it  seems  hardly  credible  that,  on  a  moaerate 
estimate,  one-half  of  the  bread  supplied  to  Londoners  is  sent 
out  from  cellar  bakeries,  or,  in  other  words,  is  manufactured 
in  underground  places  which  violate  the  first  principles  of 
sanitation.  This  estimate,  it  may  be  at  once  acknowledged,  is 
only  approximate,  as  it  is  impossible  to  obtain  anything  like  a 
comprehensive  statement  of  facts  and  figures.  In  my  own 
district  of  St.  George  the  Martyr,  Southwark,  I  find  that  out 
of  sixty-seven  bakeries,  twenty-three  are  situated  altogether, 
and  nine  partially  in  basements ;  a  proportion  which  is  exceeded 
in  other  Metropolitan  districts.  In  considering  the  source  of 
the  total  output  of  bread,  moreover,  the  fact  must  be  taken 
into  consideration  that  some  of  the  above-ground  bakeries 
carry  on  business  on  a  very  extensive  scale.  On  the  whole, 
however,  I  think  we  may  take  it  as  a  fairly  correct  assumption  y 
that  about  one-half  of  the  Londoners'  daily  bread  is  derived 
from  underground  bakeries. 

According  to  th6  Census  of  1891  there  are  no  fewer  than 
18,029  bakers  in  London,  and  84,158  in  England  and  Wales.* 
These  figures  do  not  include  the  pastrycooks  and  confectioners, 
many  of  whom  work  underground,  but  whom  I  exclude  as  they 
are  not  directly  concerned  in  the  production  of  bread.  The 
bakers,  however,  constitute  a  large  and  important  class,  and 
when  we  take  into  consideration  the  wives  and  children  de- 
pendent on  their  exertions,  it  will  be  evident  that  our  present 
discussion  directly  affects  the  interests  of  a  large  section  of  the 
industrial  community. 

The  lot  of  the  journeyman  baker  is  neither  a  healthy  nor  an 
enviable  one.  From  the  nature  of  his  occupation  he  is  placed 
in  an  environment  that  saps  his  strength  and  too  often  makes 
him  prematurely  aged.  His  face  is  thin  and  pale,  his  shouldera 
are  rounded,  and  his  whole  look  is  suggestive  of  chronic  ill- 
health.  Nor  is  this  to  be  wondered  at  when  we  consider  the 
fatiguing  nature  of  his  work,  which  is  carried  on  through 
the  night  and  far  into  the  next  day.  He  is  exposed  to  damp 
and  to  great   and   sudden   changes  of    temperature,  and   he 


*  Since  the  Census  of  1881  the  bakers  have  added  13,126  to  their  number. 
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habitually  breathes  an  atmosphere  which  is  charged  with  dust, 
with  the  fumes  of  coal,  with  the  products  of  respiration,  and 
not  infrequently  with  actual  sewage  contamination.  In  conse- ,  . 
quence  of  the  unhealthiness  of  the  employment  the  young 
journeyman  changes  his  occupation  whenever  he  is  able,  ana 
thus  swells  the  mortality  figure  of  some  other  trade.  His 
place,  however,  is  quickly  filled  up  by  a  recruit  from  the  country, 
or  by  an  apprentice  from  Scotland  or  the  West  of  England. 

Dr.  Ogle's  tables  of  comparative  mortality  of  males  between 
twenty-five  and  sixty-five  years  of  age,  founded  upon  the 
Death  Registers  of  1880-1-2,  offer  some  suggestive  figures. 
From  them  we  learn  that  in  one  hundred  different  occupations 
bakers  occupy  the  following  relative  positions :  in  suicide 
they  come  third,  in  alcoholism  seventh,  in  liver  disease  eleventh, 
in  diseases  of  the  circulatory  system  eleventh,  and  in  diseases 
of  the  nervous  system  twelfth.  Many  of  these  diseases  may 
be  traced  to  the  abuse  of  alcohol,  an  evil  habit  which  is 
doubtless  fostered  by  the  fatigue  consequent  upon  the  over- 
work, the  long  hours,  the  want  of  sleep,  and  the  poisonous 
atmosphere  to  which  the  journeyman  baker  is  exposed.  It  may 
be  remarked  that  Dr.  Ogle's  tables  do  not  confirm  the  high 
rate  of  mortality  from  consumption  and  diseases  of  the 
respiratory  organs  testified  to  by  other  authorities.  This 
apparent  anomaly  is  possibly  explained  by  the  fact  that  a  small 
proportion  only  of  the  total  number  of  bakers  included  in  his 
tables  are  exposed  to  the  bad  environment  met  with  in 
London.  In  short,  his  figures  deal  with  the  state  of  the 
trade  generally,  as  apart  from  the  Metropolis,  and  in  this  way 
they  are  diluted,  so  to  speak,  with  the  more  favourable  results 
obtained  from  provincial  bakeries.  y 

Among  the  diseases  to  which  bakers  are  specially  liable 
may  be  mentioned  rheumatism,  colds,  erysipelas,  and  a  form 
of  eczema,  due  to  the  irritation  of  the  flour,  known  as  "  bakers' 
itch."  They  are  peculiarly  liable  to  rupture ;  Malgaigne, 
indeed,  states  that  their  tendency  to  that  affection  is  three 
times  that  of  other  trades.  This  observation  is  readily 
accounted  for  by  the  fact  that  the  baker  has  to  lift  heavy  sacks 
weighing  280  pounds.  Another  common  affection  of  bakers  is 
flat-foot,  a  deformity  that  produces  a  peculiar  gait,  and  is  also 
due  to  long  standing,  ana  the  habitual  lifting  of  heavy 
weights.  ^^ 

As  to  the  hours  of  work,  from  personal  enquiries  among  the 
journeymen  I  find  that  seventy-two  hours'  work  weekly  is  a 
fair  average  in  the  better  class  trade,  with  Saturday  evening 
and  Sunday  free.  Nor  is  it  easy  to  see  how,  with  the  present 
system  of  making  bread  by  hand,  this  time  could  be  materially 
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shortened.  In  the  poorer  neighbourhoods,  where  what  is  known 
as  a  "  cutting "  business  is  conducted,  the  baker  works  from 
eighty-four  to  a  hundred  hours  weekly,  and,  in  addition,  fre- 
quently bakes  dinners  up  till  half -past  one  o'clock  on  Sunday. 

Perhaps  the  best  way  to  form  an  idea  of  the  realities  of  a 
cellar  bakehouse  will  be  to  draw  a  picture  of  such  a  place, 
sketching  in  the  details  from  facts  which  have  come  under  my 
own  observation. 

First  of  all  we  enter  a  baker's  shop  from  the  street,  and 
descending  a  trap  door,  climb  down  a  steep  ladder  into  the 
bakehouse.  We  then  find  ourselves  in  a  cellar  some  twenty 
or  thirty  feet  in  length,  and  ten  or  twelve  feet  in  breadth.  It 
is,  in  fact,  an  ordinary  basement  cellar,  six  or  seven  feet  high, 
and  is  lighted  by  gas  jets.  Its  roof  is  unceiled,  and  between 
the  boards  covering  the  warped  rafters  are  many  cracks,  which 
open  directly  into  the  shop  above.  A  portion  of  its  floor-space 
is  occupied  by  a  slightly-raised  wooden  platform,  on  which  are 
ranged  a  number  of  sacks  of  flour.  Along  one  of  its  sides  are 
placed  the  kneading  troughs,  large  wooden  boxes,  which  ai'e 
nxed  immovably  against  the  damp  and  whitewashed  wall.  The 
oven  stands  at  one  end  of  the  bakehouse,  away  from  the  sacks 
of  flour,  and  consists  of  a  long,  deep  chamber  built  of  unglazecl 
bricks.  Its  furnace  is  fed  with  coal,  a  supply  of  which  lies  in  a 
loose  heap  close  by.  In  the  darkest  corner  of  this  underground 
bakery  stands  a  kind  of  open  cupboard,  in  which  a  water-closet 
is  placed. 

In  the  cellar  thus  fitted  up  are  carried  on  all  the  operations 
of  mixing,  kneading  and  baking  the  dough,  in  addition  to  which 
it  often  serves  for  storing  the  loaves  of  bread.  ^ 

On  descending  the  stairs,  the  visitor  finds  himself  plunged 
into  a  hot  and  stifling  atmosphere.  Pursuing  his  investigations, 
he  will  find  that  the  air  is  vitiated  from  many  sources,  for 
instance,  there  is  the  active  contamination  of  the  flaring  gas- 
jets,  while  the  furnace  fills  the  place  with  sulphurous  fumes, 
more  especially  when  the  journeyman  economises  fuel  by 
closing  the  damper.  The  air  is  further  charged  with  moisture 
and  with  other  products  derived  directly  from  the  baking  of 
the  bread.  Sewer  gas  may  enter  through  the  drain  openings 
in  the  floor,  the  more  so  as  the  grating  traps  are  often  worth- 
less. It  may  enter,  moreover,  through  a  defective  closet  soil- 
pipe.  Further  pollution  is  caused  by  the  ground  air  and 
damp  which  are  sucked  up  into  the  heated  cellar  through  the 
faulty  flooring.  But  this  is  not  all,  for  in  low-lying  districts 
there  is  the  danger  that  in  times  of  heavy  rainfall  the  sewage 
may  force  its  way  through  the  drain-pipes  into  the  bakehouse. 
It  is  easy  to  see  that  the  introduction  of  a  flood  of  sewage  in 
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in  a  cleanly  and  scientific  way,  amid  wholesome  surroundings. 
This  number  does  not  include  the  wholesale  factories,  of  which 
there  are  several  of  large  size.  It  will  be  sufficient  here 
if  I  briefly  lay  down  the  principles  which  should  guide  the 
^construction  and  management  of  a  sanitary  bakery. 

First,  the  building  itself  should  be  specially  built  for  the 
purpose,  with  strong  walls  and  a  plentiful  supply  of  windows, 
oeparate  and  lofty  rooms  should  be  proviaed  for  storing 
flour,  for  mixing  and  kneading  the  dough,  for  baking,  and 
for  storing  the  bread.  The  flour-loft  should  be  placed  at  the 
top  of  the  building,  and  all  the  sacks  should  be  conveyed 
thither  by  means  of  a  lift,  so  as  to  spare  the  workmen  as  much 
as  possible  from  the  laborious  and  dangerous  work  of  hauling 
about  heavy  weights.  The  mixing  and  kneading  room  should 
be  provided  with  movable  iron  troughs,  the  kneading  as  well  as 
the  mixing  to  be  conducted  by  means  of  machinery  wherever 
possible,  in  order  to  avoid  the  handling  of  dough  or  flour  by 
the  workmen.  Then  a  special  provision  should  be  made  for 
thoroughly  cleansing  the  empty  sacks  before  they  are  returned 
to  the  miller. 

These  various  rooms  should  be  light,  airy  and  lofty,  and 
be  kept  with  the  most  scrupulous  regard  to  cleanliness.  Much 
will  depend  on  the  construction  of  the  rooms.  The  walls, 
ceiling  and  floor  of  each  room  should  be  of  smooth  and  non- 
absorbent  material,  such  as  glazed  tiles  for  the  walls  and 
roof,  and  hard  wood  or  tesselated  pavement  for  the  floor.  The 
windows  should  reach  to  the  ceiling,  and  be  kept  permanently 
open  at  the  top.  Additional  ventilation  could  oe  provided 
by  means  of  Tobin's  tubes  and  other  appliances,  but  in  all 
cases  it  is  imperative  that  all  such  apparatus  should  act 
automatically  and  be  beyond  the  control  of  the  workmen.  As 
much  daylight  as  possible  should  be  admitted  to  every  part 
of  the  building,  and  no  part  of  the  bakehouse  must  be  below 
the  ground  level.  Where  artificial  light  is  wanted,  it  would 
be  best  obtained  from  electric  lamps.  The  water  used  for 
mixing  the  dough  must  be  provided  from  a  special  and  separate 
cistern,  or  better  still,  direct  from  the  main.  All  sanitary 
conveniences,  including  wash-basins  and  baths,  should  be 
placed  in  a  basement,  or  in  some  place  quite  apart  from  the 
main  building. 

The  ovens  themselves  may  be  heated  in  various  ways.  Some 
of  the  most  cleanly  and  convenient  means  are  by  gas  or  by 
wrought  iron  tubes  containing  super-heated  steam.  If  coal  or 
coke  be  used,  it  is  important  to  insist  that  the  furnace  room 
be  freely  ventilated,  and  that  on  no  account  is  the  flue  to  be 
closed  by  a  damper. 
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the  bakehouse  by  a  partition  extending  from  the  floor  to  the 
ceiling,  and  unless  there  be  an  external  glazed  window  of  at 
least  nine  superficial  feet  in  area,  of  which  at  least  four-and-a- 
half  superficial  feet  are  made  to  open  for  ventilation/'  There 
is  no  apparent  reason  why  the  operation  of  this  Section  should 
have  been  confined  to  urban  districts.  Surely,  in  the  interests 
of  the  sleeper  or  of  the  bread  consumer — whether  rustic  or 
cockney — it  is  desirable  that  the  Section  should  be  of  general 
application.  Section  81  of  the  1878  Act  provides  that  if 
Section  34  be  contravened  the  occupier  of  the  bakehouse  shall 
be  liable  to  a  fine  not  exceeding  £10. 

The  sections  of  the  Act  of  1883  applicable  to  bakehouses, 
and  repeated  in  Section  26  of  the  Public  Health  (Lond.)  Act 
are  Sections  15  and  16.  Section  15  relates  exclusively  to 
places  which  were  not  let  or  occupied  as  bakehouses  before  the 
1st  of  June,  1883.  This  Section  provides  that  it  shall  not  be 
lawful  to  let  or  to  suffer  to  be  occupied  as  a  bakehouse,  or  to 
occupy  as  a  bakehouse  any  such  place,  unless  the  following 
regulations  are  complied  with :  (1)  No  water  closet,  earth 
closet,  privy,  or  ashpit,  shall  be  within,  or  communicate  directly 
with  the  bakehouse ;  (2)  Any  cistern  for  supplying  water  to 
the  bakehouse  shall  be  separate  and  distinct  from  any  cistern 
for  supplying  water  to  a  water  closet ;  (3)  No  drain  or  pipe  for 
carrying  ofiF  fa?cal  or  sewage  matter  shall  have  an  opening 
within  the  bakehouse. 

It  is  to  be  regretted  that  this  section  is  not  applicable  to 
bakehouses  let  or  occupied  as  such  before,  as  well  as  after,  the 
1st  of  June,  1883. 

Section  16  relates  to  all  bakehouses  whatever  may  be  the 
date  of  their  construction  or  first  occupation.  It  provides  that 
where  a  court  of  summary  jurisdiction  is  satifSfied  on  the 
prosecution  of  a  l^ocal  Authority  that  any  place  used  as  a 
retail  bakehouse  is  in  such  a  state  as  to  oe,  on  sanitary 
grounds,  unfit  for  use  or  occupation  as  a  bakehouse,  the 
occupier  of  the  bakehouse  shall  be  liable,  on  summary  convic- 
tion, to  a  fine  not  exceeding  forty  shillings,  and  on  a  second  or 
any  subsequent  conviction,  not  exceeding  £5.  The  Court,  in 
addition  to,  or  instead  of,  inflicting  such  fine,  have  it  in  their 
power  to  order  means  to  be  adopted  by  the  occupier  within  a 
time  named  in  the  order  for  the  purpose  of  removing  the 
ground  of  complaint,  and  may  on  application  enlarge  the  time 
so  named ;  but  if  after  the  time  so  originally  named  or  enlarged 
by  subsequent  order,  the  order  is  not  complied  with,  the 
occupier  will  be  liable  to  a  fine  not  exceeding  £1,  for  every 
day  that  such  non-compliance  continues. 

The  Vestry  of   St.  George-the-Martyr,  Southwark,  is  the 
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years  and  under  the  age  of  eighteen  years ;  and  **  woman  "  is- 
defined  as  a  female  of  eighteen  years  of  age  and  upwards. 

The  only  remaining  special  legislation  affecting  retail  bake- 
houses is  to  be  found  under  Section  26,  Sub-sections  1  and  2  of 
the  Factory  and  Workshop  Act,  1891.  This  Section  obliges 
every  person  within  one  month  after  opening  a  bakehouse  to 
serve  a  written  notice  upon  the  District  Factory  Inspector, 
acquainting  him  of  the  fact.  The  Section  further  imposes  upon 
the  Inspector  the  duty  of  forwarding  the  notice  forthwith  to 
the  Sanitary  Authority  of  the  district  in  which  the  bakehouse 
is  situate. 

The  chief  conclusions  at  which  I  have  arrived  may  be  stated 
somewhat  as  follows : — 

(1).  That  it  is  advisable  by  means  of  a  Select  Committee  of 
the  House  of  Commons  to  enquire  into  the  bakehouse 
question. 

(2).  That  in  case  the  Committee  advise  fresh  legislation  they 
shall  prepare  a  Bill  incorporating  their  recommenda- 
tions with  the  Public  Health  (London)  Act,  1891. 

(3).  That  it  should  be  rendered  an  offence  to  occupy  as  a 
bakehouse  any  cellar  or  place  almost  or  altogether 
below  the  level  of  the  street,  unless  it  had  been  so 
occupied  before  and  up  to  a  certain  fixed  date. 

(4).  That  all  bakehouses  be  compulsorily  licensed,  and  that 
such  license  be  renewable  annually. 

(5).  That  the  gi'anting  of  licenses  be  vested  in  the  London 
County  Council. 

(6).  That  uniform  Metropolitan  bye-laws  regulating  the 
conduct  of  the  retail  bakeries  be  made  bv  the 
County  Council  and  be  confirmed  by  the  Local 
Government  Board ;  and  that  the  duty  of  enforcing 
these  bye-laws  devolve  upon  the  various  JSauitary 
Authorities. 

(7).  That  such  bye-laws  shall  cover :  (a)  The  regulation 
of  the  conduct  of  the  business ;  (b)  The  regulation  of 
the  structure  of  the  premises ;  (c)  The  regulation  of 
the  mode  in  which  application  is  to  be  made  for 
sanction  to  establish  anew  the  business  of  a  baker  in 
the  County  of  London. 

(8).  That  the  bye-laws  relating  to  structure  and  comprised 
under  heading  {b)  do  not  apply  to  existing  bukeries 
until  after  the  lapse  of  a  certain  number  of  ytars. 
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(9).  That  the  question  of  compensation  for  disturbance  of 
existing  right  in  bakeries  be  taken  into  consideration 
by  the  jParliamentary  Committee. 

(10).  That  no  dealing  with  the  question  of  the  regulation  of 
bakehouses  will  be  complete  unless  it  investigates  the 
relations  between  the  millers  and  the  retail  bakers. 
At  present  the  small  tradesmen  are  often  completely 
under  the  thumb  of  the  capitalist  millers. 

(II).  That  inspection  of  bakehouses  should  be  more  systematic 
and  thorough.  To  fulfil  this  condition  an  increase  of 
the  staff  of  Sanitary  Inspectors  is  imperative. 

(12).  That  a  more  intelligent  knowledge  of  the  whole 
question  of  their  bread  supply  is  desirable  on  the 
part  of  the  public. 

(13).  That  the  weight  of  the  sacks  of  flour  should  be  reduced 
from  280  to  140  lbs. 

To  my  mind,  the  ill-health  of  the  baker  is,  in  the  main,  the 
result  of  the  bad  surroundings  in  which  he  works.  If  baking 
be  carried  on  in  well-ventilated  places,  with  a  perfect  sanitary 
environment,  there  is  no  reason  why  it  should  be  a  particularly 
dangerous  or  unhealthy  trade.  It  is  open  to  question  how  far 
the  State  should  be  called  upon  to  fix  the  hours  of  labour  of  the 
joumejman  baker.  Without  entering,  however,  into  the  dis- 
cussion of  that  difficult  and  complex  economical  problem,  it 
may,  I  think,  on  the  other  hand  be  emphatically  asserted  that 
there  is  much  in  the  present  condition  of  the  retail  bakehouses 
which  calls  for  stringent  legislative  interference. 


Prof.  W.  H.  GoBFiELD  (London)  said  that  if  underground  bake- 
houses were  as  they  had  been  described,  and  he  knew  that  many 
were,  everybody  would  agree  that  they  ought  to  be  abolished.  In 
Dr.  Waldo's  scheme  notice  was  to  be  given  to  bakers  to  reform  their 
bakehouses  within  a  certain  period ;  but  he  was  of  opinion  that  not 
too  much  notice  should  "be  given  them.  As  a  case  in  point,  he 
referred  to  the  Act  passed  for  the  abolition  of  private  slaughter- 
houses. This  Act  allowed  a  period  of  forty  years  for  all  private 
slaughter-houses  to  be  abolished.  Thirty-eight  years  after  the 
passing  of  this  Act,  as  no  steps  whatever  had  been  taken  to  abolish 
private  slaughter-houses,  a  Bill  was  brought  in  exempting  them  from- 
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abolition.  So  that  in  this  case  after  forty  years'  notice  things 
remained  just  the  same  as  ever.  Although  the  duty  of  inspecting 
bakehouses  was  in  the  hands  of  the  Home  OfBce,  for  three  years 
there  was,  so  far  as  he  had  been  able  to  ascertain,  practically  no  bake- 
houses inspection  whatever.  Many  improyements  had  now  been 
introduced  into  some  underground  bakehouses,  but  he  thought  it  was 
far  better  to  get  rid  of  them  altogether  than  to  try  and  improve  them. 

Dr.  Louis  C.  Pabkes  (London)  thought  that  the  proportion  of 
underground  bakehouses  in  London  was  more  like  seven-eighths  than 
that  mentioned  by  Dr.  Waldo,  viz.,  a  half.  He  thought  that  under- 
ground bakehouses  were  liable  to  be  unhealthy,  and  although  much 
had  been  done  to  remedy  their  unsanitary  conditions  still  a  great  deal  of 
dampness  and  bad  ventilation  remained.  Where  food  was  being  pre- 
pared it  was  most  important  that  there  should  be  no  dampness,  and 
moreover  he  thought  it  impossible  to  ventilate  underground  rooms  with- 
out immediately  creating  a  draught,which  bakers  very  naturally  objected 
to.  He  expected  it  would  be  found  that  the  comparative  mortality  of 
lung  diseases  among  bakers  would  be  high.  Tt  was  impossible  to 
do  much  with  underground  bakehouses,  and  their  gradual  abolition 
\\ould  probably  be  the  best  course.  He  agreed  with  Dr.  Waldo  that 
bakehouses  should  be  licensed,  and  that  the  London  Countv  Council 
should  have  power  to  make  regulations  in  regard  to  them,  regulating 
them  similarly  to  slaughter-houses.  The  insanitary  conditions  of 
bakehouses  no  doubt  affected  the  public  health  to  a  certain  extent, 
but  it  should  not  be  lost  sight  of  that  the  process  of  baking  sterilised 
the  bread  and,  therefore,  destroyed  all  germs  of  disease.  After  being 
baked  the  crusts  of  the  loaves  might  become  contaminated  under 
unwholesome  conditions,  and  in  epidemic  times  it  was  advisable  to 
have  bread  re-baked  at  home.  All  bakehouses  should  be  made 
sanitary,  and  the  work  commenced  at  once  and  done  gradually. 
Kitchens  were  also  important,  as  some  were  in  a  still  worse  condition 
than  bakehouses.  The  audience  would  recollect  the  correspondence 
in  the  newspapers  some  time  ago  about  the  kitchens  of  foreign 
restaurants.  At  one  of  the  large  London  exhibitions  he  went  over 
one  of  the  kitchens,  and  found  in  it  two  bell  traps  with  steam  issuing 
from  the  drains  and  a  water- closet  situated  in  close  proximity  to  the 
kitchen.  If  this  was  the  state  of  afEairs  in  a  high-class  establishment, 
what  must  it  be  in  a  low-class  one  ?  He  thought  it  very  desirable  that 
there  should  be  a  special  inspection  of  all  kitchens,  and  that  this  was 
almost  more  important  than  that  of  bakehouses,  as  the  act  of  baking 
tended  to  sterilise  or  destroy  the  germs  whereas  from  kitchens  many 
things  were  served  up  in  a  raw  state. 

Mr.  W.  Q-.  Lakemak  (H.M.  Superintending  Inspector  of  Work- 
shops for  London)  thought  that  Dr.  Waldo's  paper  had  been  read 
opportunely,  at  a  time  when  public  thought  was  being  exercised  for 
the  good  of  humanity.  County  Councils  and  local  authorities  were 
being  awakened  to  a  sense  of  their  duties,  and  were  beginning  to 
assist  the  heads  of  the  G-ovemmeut  in  carrying  out  the  measures  so 
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weeks,  and  obtained  penalty  under  the  section ;  and  in  September 
last  they  obtained  a  closing  order  under  the  Public  Health  (London) 
Act  1891,  until  the  Yestrj's  notice  to  put  the  premises  in  a  sanitary- 
condition  has  been  carried  out.  He  thought  that  everybody  would 
agree  to  the  abolition  of  underground  bakehouses,  especially  if  they 
could  see  the  unhealthy  conditions  under  which  the  men  employed  in 
them  had  to  work,  in  comparison  to  the  advantages  obtained  in  those 
built  above  ground. 

Mr.  B.  A.  BnAiEy  (London)  said  that  cellar  bakehouses,  or  as  he 
preferred  to  call  them,  basement  bakehouses,  contained  the  oven  and 
were  not  damp.  He  entirely  disagreed  with  the  assertion  that  a 
great  deal  of  the  baking  business  was  in  the  hands  of  the  millers. 
He  said  that  in  London,  want  of  room  was  a  great  difficulty,  and  that 
if  underground  bakehouses  were  done  away  with,  he  failed  to  see 
where  the  necessary  ground  for  the  bakehouses  was  to  be  obtained. 
Under  the  present  system  of  short  leases,  a  baker  could  not  afford  to 
build  above  ground,  as  the  landlord  would  in  consequence  raise  the 
rent  after  the  expiration  of  the  lease.  He  had  done  his  best  to 
advocate  cleanliness,  but  if  underground  bakehouses  were  done  away 
with,  the  baking  trade,  except  the  large  factories,  would  be  done  away 
with  also. 

Mr.  Thoenton  (London  C.C.)  asked  the  lecturer  if  he  had 
suggested  to  his  local  authority  to  communicate  with  the  Local 
Government  Board  urging  the  amendment  of  the  Law  relating  to 
bakehouses,  as  he  knew  Dr.  Waldo  had  taken  more  interest  and 
trouble  in  the  matter  than  anyone  else.  The  evils  were  only  too 
apparent,  even  bakers  themselves  deplored  them.  He  could  not 
agree  with  Mr.  Lakeman  as  to  the  Act  of  1883.  It  was  not  a  matter 
for  surprise  that  the  Vestries  had  taken  no  action.  They  were 
largely  composed  of  interested  property  jobbers  and  those  interested 
in  the  business,  and  it  was  owing  to  this  that  nothing  was  done,  and 
not  from  want  of  time.  There  was  not  sufficient  interest  taken  in  the 
representation  of  the  Vestries.  He  did  not  think  the  matter  should 
be  handed  over  to  the  London  County  Council,  but  rather  that  the 
Local  Qovemment  Board  should  provide  regulations  which  should  be 
enforced  by  District  Councils.  If  this  were  done  thoroughly  and 
properly,  and  the  country  possessed  more  Medical  Officers  like  Dr. 
Waldo,  the  bakery  business  would  become  as  healthy  as  any  other. 

Dr.  Walsh  (London)  said  that  the  assertion  as  to  landlords 
confiscating  the  leases  of  bakehouses,  was  an  argument  against  the  law 
of  landlords  and  not  against  sanitation.  If  you  reformed  the 
bakehouses,  you  would  no  doubt  drive  out  the  small  baker.  The 
public  would  gain  in  the  end,  but,  as  a  class,  the  journeyman  baker 
would  suffer.  He  would  venture  to  ask  if  the  conversion  of  an 
ordinary  house  into  a  bakery  increased  the  value  of  the  property? 
Also  whether  Dr.  Waldo  was  aware  that  many  insanitary  bakehouses 
belonged  to  the  City  or  other  Corporations,  and  whether  they  were 
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taking  any  steps  to  remedy  tlieir  condition,  and  if  not,  why  were 
they  not  prosecuted  ? 

Mr.  ViCKEBS  (London)  said  that  ordinary  people  would  conclude 
from  the  lecture  that  bakers  were  the  blackest  of  sinners,  and  he 
thought  the  lecturer  had  draw^n  greatly  on  his  imagination.  No 
doubt  there  were  dirty  bakehouses,  and  no  trade  could  show  a  clean 
sheet,  but  bakers  had  too  much  at  strike  to  allow  their  premises  to  be 
in  such  a  condition  as  that  described.  If  such  a  state  of  affairs 
became  known,  their  trade  would  be  ruined.  One  might  conclude 
from  the  lecture  there  was  no  inspection  of  bakehouses,  but  he  could 
say  from  experience  both  as  the  owner  of  a  bakehouse  and  a  member 
of  the  Health  Committee  of  a  Vestry,  that  inspection  was  both 
systematic  and  regular.  He  submitted  that  inspectors  did  perform 
their  duty  and  the  trade  had  no  right  to  be  blackballed.  The  Vestries 
were  quite  able  to  cope  with  the  evils,  and  he  counselled  people  not 
to  be  afraid  to  eat  their  bread. 

Br.  James  Priestley  (London)  quite  agreed  with  Dr.  Waldo,  that 
there  was  urgent  need  for  reform  in  the  matter  of  the  sanitary 
arrangements  and  condition  of  bakehouses ;  need  for  suitable  by- 
laws and  for  the  licensing  of  bakehouses.  Dr.  Waldo's  description 
of  the  "  typical "  bakehouse  as  it  occurred  in  his  parish  would  not 
apply  to  the  arerage  bakehouse  in  the  parish  of  Paddington.  He  had 
visited  all  the  bakehouses  in  the  latter  parish,  and  only  two  or  three 
could  be  passed  as  requiring  no  amendment.  The  average  height  of 
the  ceilings  was  about  eight  feet.  He  did  not  see  how  underground 
bakehouses  were  to  be  done  away  with,  but  the  erection  of  any 
new  underground  bakehouses  could  be  stopped.  He  was  opposed  to 
the  handing  over  of  the  control  of  bakehouses  to  any  other  authority  ; 
let  the  supervision  remain  with  the  Medical  Officer  of  Health. 

Dr.  Waldo  (London),  in  reply,  said  that  there  was  much  to 
answer,  but  he  would  endeavour  briefly  to  meet  the  chief  points 
raited.  Dr.  Parkcs  had  given  seven-eighths  as  the  proportion  of  under- 
ground bakehouses  to  the  total  number  of  bakeries  in  London.  This 
was  an  over-estimate,  and  calculating  from  data  in  his  possession,  he 
thought  three-fifths  would  fairly  express  the  correct  proportion. 
Ninety-nine  |>er  cent,  of  the  master  bakers  in  the  metropolis 
were  Germans.  With  regard  to  bread  made  in  cellar  bakeries 
not  being  injurious  to  the  public,  he  would  point  out  that  in  various 
parts  of  London  reflux  of  sewage  accompanied  heavy  rainfalls.  In 
one  day,  in  October  last,  he  had  entered  twenty  cellars — situated  in 
a  main  road  leading  to  the  Kentish  capital — and  had  found  them  all 
flooded  with  sewage. 

He  considered  that  such  conditions  were  highly  dangerous.  The 
bread — after  it  came  out  of  the  oven — lay  about  the  filthy  bakery 
ftnd  was  very  liable  to  be  contaminated.  Another  source  of  dang(?r 
was  contact  with  the  hands  of  the  men,  which  were  frequently  soiled. 
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There  was  rarely — if  eyer—any  provision  for  washing  save  in  the- 
same  utensils  as  used  for  bread- making. 

With  regard  to  kitchens,  he  had  not  had  time  enough  to  go  into 
the  subject.  He  agreed  that  kitchens  were  too  often  bad  or  worse 
than  bakehouses,  but  the  work  in  them  was  less  by  night  and  in 
length  of  hours  than  in  bakeries. 

Mr.  Lakeman  had  struck  at  the  root  of  the  evil  when  he  charged 
the  millers  with  sweating  and  vested  interests.  The  influential 
millers,  so  far  as  legislation  was  concerned,  were  masters  of  the 
situation,  and  they  could  block  or  pass  a  Bill  by  appealing  to  the 
owners  of  the  land  upon  which  the  com  was  raised,  who  sat  in  the 
Houses  of  Parliament. 

He  8aw  no  difference  between  the  terms  **  basement "  and  "  cellar,'* 
as  applied  to  retail  underground  bakeries.  Call  them  by  what  name 
you  will  it  is  absolutely  impossible  to  efficiently  ventilate  or  render 
healthy  these  places  which  were  never  constructed  or  intended  for 
the  manufacture  of  bread.  He  did  not  see  why  the  bakehouse 
should  not  be  removed  to  the  top  of  the  house — as  was  the  case  in  so- 
many  kitchens — where  there  was  no  room  to  erect  one  on  the  ground 
floor.  This  would  not  entail  great  extra  expense,  and  woulcl  besides 
render  the  house  a  much  healthier  one  to  live  in. 

In  answ^er  to  Mr.  Thornton,  L.C.G.,  he  had  suggested  in  his 
reports  to  the  Vestry  of  St.  George-the-Martyr,  that  there  should  be 
more  frequent  inspection,  and  on  his  recommendation  their  staff  of 
Inspectors  had  recently  been  doubled.  Inspection  was  now  made 
once  every  three  months.  This  was  a  step  in  the  right  direction. 
He  had  also  suggested  legislation  to  do  away  with  cellar  bakeries,, 
but  had  received  little  encouragement  from  the  Local  Government 
Board.  He  believed  in  the  distribution  of  Local  Government.  He 
said  the  London  County  Council  should  make  the  by-laws,  subject  to- 
the  approval  of  the  Local  Government  Board,  and  that  the  Local 
Authorities  should  carry  out  the  work,  not  the  London  County 
Council  to  do  everything. 

Dr.  Walsh  had  pertinently  asked  whether  the  City  Corporation 
possessed  insanitary  bakehouses.  As  a  matter  of  fact,  some  of  the 
worst  bakehouses  in  Southwark  did  belong  to  the  City  of  London. 
He  was  of  opinion  that  the  establishment  of  a  bakery  on  any  premises 
raised  the  value  of  such  property. 

More  than  one  gentleman — ^in  the  trade,  he  presumed — had  stated 
their  opinion  that  he  had  drawn  somewhat  on  his  imagination.  He 
could,  however,  vouch  for  everything  he  had  said,  and  all  his  remarks- 
were  made  from  personal  observation,  not  on  mere  hearsay.  He  was 
not  so  well  acquainted  with  the  West  End,  but  he  had  lived  in  the 
South  and  East  End  and  visited  many  of  the  bakeries.  There  the 
state  of  things  was  so  bad  that  it  called,  in  his  opinion,  for  imme- 
diate attention  at  the  hands  of  the  Legislature. 
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LECTURE  TO  SANITARY  OFFICERS. 

SANITARY  BUILDING  CONSTRUCTION. 

By  Keitfi  D.  Young,  F.R.LB.A. 
13th  February,  1894, 


The  essential  points  of  healthy  construction  may  be  summed 
np  as  follows : — 

1.  A  8it€  which  is  clean  and  drv. 

2.  Efficient  protection  from  the  admission  of  both  air  and 
moisture  from  the  subsoil  into  the  house. 

3.  Walls  and  roof  which  will  effectually  keep  out  wet,  and  to 
some  extefit  be  proof  against  fluctuations  of  heat  and  cold. 

4.  Materials  sound  in  quality  and  free  from  organic  impurities. 

5.  Rooms  of  sufficient  size  for  habitation,  properly  lighted, 
and  provided  with  suitable  means  of  ventilation. 

Our  first  point  then  is  the  site.  In  order  properly  to  appre- 
ciate the  conditions  which  make  for  health  or  the  reverse  in  the 
ground  underneath  us  it  is  essential  to  have  some  knowledge  of 
the  formation  of  the  earth's  crust,  or  what  is  called  Geology. 
We  cannot,  of  course,  within  the  limits  of  a  lecture  of  this  kind 

fo  beyond  the  merest  rudiments  of  the  science,  but  I  think  a 
rief  statement  of  the  main  facts  will  be  useful.  Rocks  (all 
soils  are  called  rocks  by  geologists)  are  divided  into  two  main 
classes — Igneous  or  metamorphic  rocks,  and  aqueous  or  sedi- 
mentary rocks.  With  the  hrst  class,  which  consist  of  the 
granites,  traps,  and  their  allies,  we  need  not  concern  ourselves ; 
they  occur  nowhere  within  a  long  distance  of  London.  The 
sedimentary  rocks  include  all  the  various  strata  which  have 
been  at  sometime  or  another  deposited  by  the  action  of  water. 
Chalk,  clay,  sand,  sandstone,  gravel,  and  the  limestones  all 
belong  to  this  class.  These  are  divided  again  into  three 
classes — The  siliceous  or  sandstones;  the  calcareous  or  lime- 
stones; and  the  argillaceous  or  clays.  Besides  these  rocks 
there  is  usually  to  be  found  a  surface  soil  which  consists 
mainly  of  altered  or  decomposed  earth  derived  from  the 
soil  beneath.  In  towns  the  surface  soil  often  reaches  to  a 
considerable  depth,  and  consists  largely  of  the  waste  products 
of  human  life  and  buildings. 
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These  various  rocks  which  form  the  subsoil  differ  very  widely 
in  their  physical  characteristics.  Some  are  of  an  extremely 
dense  and  impervious  nature,  such  as  clay.  Others,  again,  are 
light,  loosely  compacted,  and  permeable,  such  as  sand — and 
between  these  two  extremes  are  many  degrees  of  density  and 
porosity.  The  various  strata  which  go  to  make  up  the  earth's 
surface  are  superimposed  one  upon  the  other  in  a  certain 
definite  order — which  is  never  reversed ;  a  particular  stratum 
or  a  whole  series  of  rocks  may  be  absent,  but  the  order  in 
which  they  are  found  is  absolute  and  never  varied.  v- 

The  two  chief  points  that  we  have  to  consider  in  relation  to 
the  subsoil  are,  1st,  the  presence  of  water  at  a  greater  or  less 
depth  from  the  surface,  and  2nd,  the  presence  of  air. 

The  water  in  the  subsoil,  with  which  we  must  all  be  familiar, 
and  which  is  met  with  in  some  places  a  few  feet  below  the  ; 

surface,  whilst  in  others  it  is  a  considerable  depth  down,  is 
derived  from  the  rain  which  falls  on  the  surface  of  the  earth. 
Assume,  for  example,  a  site  composed  of  the  following : — 
surface  soil  of  humus  or  mould  one  foot  thick;  below  that, 
gravel  ten  feet  thick,  and  below  that  again,  the  blue  clay  of 
the  London  basin.     Of    the  rain  falling  on  ground  of    this  ; 

nature,  part  no  doubt  would  pass  into  the  air  by  evaporation, 
the  remainder  would  percolate  down  through  the  gravel  until 
it  reached  the  clay,  upon  the  surface  of  which  it  would  be  held 
up  as  in  a  basin.  The  depth  of  this  underground  water  would 
probably  be  liable  to  greater  or  less  fluctuations  with  the  rain- 
fall according  as  its  way  of  escape  was  easy  or  the  reverse.  , 

Comparatively  little  is  known  of  the  phenomena  which 
govern  the  level  of  underground  water,  but  this  much  we  may 
take  as  an  established  fact,  that  in  all  soils  there  is,  at  a  greater 
or  less  depth  from  the  surface,  a  continuous  sheet  of  water; 
and  that  the  soil  above  this  water  line  contains  more  or  less 
moisture. 

There  is,  also,  air  within  the  interstices  of  the  soil.  There 
indeed  are  very  few  soils  that  are  impermeable  to  air.     It  is  j 

said  that  a  block  of  apparently  solid  gravel  contains  one  third  i 

as  much  air  as  stone.  Professor  Pettenkofer  enclosed  a  canary 
bird  in  a  glass  cylinder  with  a  solid  bed  of  gravel  below  his  feet  | 

and  another  above  his  head,  so  that  he  could  draw  no  air  for 
respiration  except  through  the  gravel.  The  bird  had  abundance 
of  air  and  suffered  no  inconvenience  in  the  process. 

This  ground  air,  as  it  is  called,  is  in  constant  movement ;  it 
is,  in  fact,  set  in  motion  by  the  action  of  the  wind  on  the 
earth's  surface. 

In  relation  to  this  constant  movement  of  the  ground  air,  it 
is  important  to  know  something  of  the  conditions  to  which  the 
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occurred  in  perfectly  undisturbed,  natural  or  virgin  soil ;  indeed, 
in  the  Staffordshire  case  the  soil  \ety  probably  was  a  virgin  one. 
Consider,  then,  the  possibilities  of  a  soil  treated  in  the  way 
the  average  speculating  builder  treats  it  when  there  is  no  local 
authority  with  power  and  will  to  restrain  him.  First  of  all,  the 
turf  comes  off  and  is  sold ;  then  the  gravel,  or  sand,  or  stone  is 
excavated,  and  either  carted  away  or  used  for  building  purposes. 
The  excavation  thus  made  then  becomes  a  tip  for  rubbish  of 
all  sorts,  a  fee  being  charged  for  the  privilege  of  depositing  the 
filth.  The  site  thus  prepared  and  levelled  up  becomes  an 
eligible  building  site  for  dwellings.  Mow,  inasmuch  as  it  has 
been  determined  by  experiment  that  it  takes  three  years  for 
ordinary  organic  refuse  to  become  entirely  decomposed  and 
rendered  innocuous,  and  probably  a  very  much  longer  time  for 
foecal  matter  to  undergo  a  similar  change,  it  will  be  evident 
that  a  house  built  upon  such  a  foundation  will,  unless  proper 
precautions  are  taken,  be  liable  to  draw  in  a  large  supply  of 
exceedingly  polluted  air. 

We  have,  then,  to  consider  by  what  means  we  are  to  exclude 
from  our  houses  the  air  and  moisture  contained  in  the  ground 
beneath  us,  and  how  we  are  to  protect  the  walls  from  the  damp 
which  creeps  up  by  capillary  attraction. 

To  prevent  tne  admission  of  air  or  mere  moisture  from  the 
subsoil,  it  will  be  sufficient  to  spread  over  the  surface  of  the 
ground  a  stratum  or  layer  of  some  impen^ious  material.  Con- 
crete, composed  of  Portland  cement  or  lias  lime,  and  clean  gravel, 
and  finished  either  with  asphalte  or  with  an  inch  thick  surface 
of  cement  and  sand  in  equal  parts,  will  be  found  an  efficient 
protection.  But  a  thin  skin  of  lime  concrete  with  no  attempt 
at  a  really  impervious  surface  will  be  little  better  than  nothing. 
The  by-law  on  this  matter  promulgated  by  the  late  Metro- 
politan Board  of  Works  is  curiously  inadequate  to  the  require- 
ments of  the  case.  It  provides  that  in  all  cases,  except  where 
the  soil  is  gravel,  sand,  or  natural  virgin  soil,  it  shall  be  covered 
with  a  layer  of  good  concrete  six  inches  thick  and  smoothed  on 
the  upper  surface.  "  Good  "  concrete  may  very  well  be  made 
of  lime,  and,  as  a  matter  of  fact,  usually  is  so  made — and  for 
this  purpose,  is  perfectly  useless.  The  exception  of  the  three 
kinds  of  soil  shows  how  hopelessly  ignorant  of  the  subject 
the  framers  of  by-laws  must  have  been ;  for  they  probably 
represent  the  very  three  kinds  of  subsoil  in  relation  to  which  it 
is  most  important  to  take  protective  measures.  Even  the 
model  by-laws  of  the  Local  Government  Board  are  hardly 
clear  enough  on  this  point.  They  admit  of  no  exceptions,  and 
they  require  the  site  to  be  covered  with  asphalte  or  with 
good  cement  concrete,  rammed  hard.     Effectually  to  prevent 
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He  takes  the  case  of  a  house  designed  by  himself;  in  the 
construction  of  this  about  180  rods  of  brickwork,  or  rather 
over  four-fifths  of  a  million  bricks  were  used.  The  foundations 
under  the  ground  line  occupy  about  8,000  cubic  feet,  and 
represent  115,000  bricks,  presenting  an  upright  surface  of 
about  5,000  square  feet  to  the  damp  or  possibly  wet  earth. 
Such  foundations  would  contain  about  5,000  gallons  of  water 
through  the  ordinary  operations  of  the  bricklayer,  and  would 
in  addition,  if  the  subsoil  were  humid,  absorb  and  retain  7,000 
gallons  in  addition  to  the  water  contained  in  the  mortar.  If 
therefore  no  means  are  taken  to  prevent  it,  this  wet  will  be 
continually  creeping  up  the  walls  along  a  horizontal  surface  of 
about  2,400  superficial  feet.  The  same  authority  affirms  that 
damp  arising  in  this  way  has  often  been  traced  to  a  height  of 
30  feet  above  ground. 

In  order  to  prevent  damp  rising  up  a  wall,  it  is  necessary  to 
insert  at  a  point  above  the  gi'ound  level,  but  below  the  ground 
floor,  an  impermeable  layer  or  damp-proof  course  which  may  be 
made  of  one  or  other  of  the  following  materials : — 

1.  Slates  in  cement. 

2.  Vitrified  stoneware. 

3.  Asphalte. 

4.  Staffordshire  blue  bricks  in  cement 

5.  Lead. 

A  slate  damp  course  should  be  made  with  stout  slates  laid 
between  two  stout  beds  of  cement,  and  the  slates  themselves 
laid  breaking  joint,  that  is  the  joint  between  two  slates  of  the 
upper  layer  must  occur  over  the  centre  of  the  slate  of  the 
lower  layer.  This  is  an  old-fashioned,  but  if  properly  formed, 
a  very  efficient  damp-proof  course. 

Vitrified  stoneware  was  first  used  for  this  purpose  by  the 
late  Mr.  John  Taylor,  the.  architect  of  St.  George's  Hall, 
Langham  Place.  His  object  was  to  combine  a  damp-proof 
course  with  a  ventilating  air  brick — an  excellent  intention,  but, 
as  I  have  pointed  out,  I  think  it  far  better  to  abolish  the  space 
in  toto. 

Asphalte,  if  it  be  really  asphalte,  makes  a  perfect  damp 
course — but  the  cheap  substitutes  that  are  too  frequently  used, 
and  contain  no  asphalte  whatever,  are  worthless.  The  com- 
position of  these  substances  is  usually  coal-tar,  pitch  boiled 
with  chalk,  and  sand.  Such  damp  courses  are  affected  by 
variations  of  temperature,  and  when  warm  are  squeezed  out  of 
place  by  the  weiglit  of  the  superincumbent  brickwork. 

Staffordshire  blue  bricks  are  commonly  used  for  damp 
courses  in  the  north,  and  if  well  laid  in  cement  are  quite 
effectual. 
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For  this  purpose  a  lath  of  wood  of  the  exact  width  of  the  inteiv 
space  should  be  inserted  between  the  inner  and  outer  wall  and 
moved  upwards  with  every  course  of  bricks  ;  this  prevents  the 
inter-space  being  filled  up  w^ith  mortar.  The  inter-space,  more- 
over, ought  to  be  ventilated  and  the  heads  of  doors  and  windows 
covered  with  sheet  lead  to  prevent  damp  falling  on  and  rotting 
the  woodwork. 

Damp  has  a  way  of  getting  into  walls  by  creeping  in  under 
copings  and  window  sills  that  do  not  project,  or  if  projecting 
have  no  throating.  It  will  also  soak  down  through  chimney- 
stacks  or  down  parapet  walls  when  no  proper  provision  is  made 
to  prevent  its  aoing  so.  Chimney  stacks  should  always  have 
sloping  tops  built  up  with  tiles  and  cement,  and  caps  of 
sufficient  projection  to  throw  the  water  off,  and  the  upper  part« 
of  chimney  stacks  with  all  the  projecting  courses  should  be 
built  in  cement  and  not  in  mortar.  It  is  also  very  advisable  to 
insert  a  damp  course  in  chimney  stacks  just  above  the  roof. 

Party  walls  where  they  rise  above  the  roofs  must  be  so 
constructed  that  the  wet  will  not  soak  down.  To  this  end,  they 
must  be  furnished  with  a  coping  which  may  be  constructed 
either  of  bricks  on  edge  set  in  cement  with  a  projecting  course 
of  double  tiles  also  set  in  cement,  and  having  a  weathered  fillet 
on  their  upper  surface;  or  of  stone  projecting  each  side  at 
least  two  inches,  and  having  on  each  under  side  a  groove  or 
throat  to  throw  the  water  off. 

Where  the  roof  joins  the  upright  brickwork  either  of  wall  or 
chimney  stack,  the  joint  must  be  covered  either  with  lead,  or 
with  a  cement  fillet.  Lead  flashing  which  consists  of  strips  of 
lead  laid  on  the  slating  or  tiling,  and  turned  up  against  the 
brickwork,  the  turned  up  part  being  covered  over  with  pieces 
of  lead  tucked  into  the  joints  of  the  brickwork,  is  undoubtedly 
the  soundest  way  of  doing  the  work,  but  it  is  also  expensive. 
A  well  made  cement  fillet  will  last  a  long  time. 

Before  leaving  this  part  of  our  subject,  let  me  just  say  a 
word  or  two  on  the  paving  of  back  yards  and  courts.  How 
often  is  it  the  case  that  the  back  yards  of  houses,  and  also  the 
courts  which  form  the  common  means  of  access  to  them,  are 
either  not  paved  at  all,  or  rough,  covered  with  cobbles  or  bricks 
or  ill-fitting  stone  flags,  the  gaping  joints  of  which  afford  a 
readv  harbour  for  the  accumulation  of  all  kinds  of  filth.  The 
ground  thus  exposed  becomes  saturated  with  the  dehris  of  all 
the  refuse  which  gets  deposited  on  its  surface,  which  a^in 
serves  to  poison  the  air  when  given  off  by  evaporation.  The 
proper  and  efficient  paving  of  all  court-yards,  passages,  and 
house  yards,  and  the  provision  of  drainage  for  the  surface 
should  be  a  matter  of  compulsion,  not  only  in  regard  to  new 
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hooses  but  also  in  old  ones.  The  paving  of  yards  can  now  be 
the  subject  of  by-laws  under  the  Public  Health  Amendment 
Act,  1890,  when  that  Act  has  been  adopted  by  the  Local 
Sanitary  Authority  (see  Model  Clause  in  Knighfs  "  Model  By- 
Laws,"  under  that  Act — not  annotated,  and  not  the  model  of  the 
Local  Government  Board,  but  a  good  model,  nevertheless). 
A  point  of  detail  that  is  not  uncommonly  lost  sight  of  is^ 
that  in  setting  out  the  paving  of  yards  the  fall  should  be 
arranged  with  regard  to  the  use  the  yard  is  to  be  put  to.  In  a 
house  yard,  for  example,  the  paving  should  fall  away  from  the 
house  so  that  the  lowest  part  may  be  furthest  from  the  walls, 
but  in  a  school  playground  the  highest  part  should  be  the 
centre  of  the  space,  so  that  the  part  where  the  children  play 
shall  be  the  dr3est. 

We  now  come  to  the  question  of  roof-coverings.  The 
materials  in  ordinary  use  for  roofing  are  tiles,  slates,  lead,  zinc, 
and  thatch.  Tiles  are  made  in  several  ways  ;  the  plain  tile  is, 
as  its  name  implies,  rectangular  in  form,  with  two  holes  at  its 
upper  edge,  through  which  the  oak  or  iron  pins  are  driven,  on 
which  the  tile  is  hung  to  the  lath  or  batten.  The  pan-tile  is  a 
flat  tile,  bent  to  a  double  curve  and  furnished  with  a  small  stub 
or  projection,  by  which  it  is  hooked  on  to  the  lath  ;  variations 
of  this  are  the  double-roll  tile  and  the  corrugated  tile,  Taylor's 
patent  tiles  are  narrower  at  one  end  than  at  the  other,  and  have 
the  edges  at  each  side  turned  up,  these  are  laid  alternately  as 
capping  and  channel  tiles ;  ana  the  Venetian  or  Italian  tiles,, 
which  nave  a  flat  tile  alternating  with  a  roll.  Of  all  these  the 
plain  tile  is  the  best.  Tiles  are,  however,  heavy,  and  they 
absorb  a  considerable  percentage  of  water,  and  must,  therefore,. 
be  laid  at  a  steeper  pitch  than  slates.  They  are  difficult  to 
repair,  and  unless  bedded  on  some  yielding  material  are,  in 
exposed  situations,  liable  to  damage  from  high  winds.  For  this 
reason  it  is  customary  in  many  parts  of  the  country  to  bed 

1>lain  tiles  in  rushes ;  a  practice  involving  the  use  of  material 
iable  to  decay,  which  cannot  be  recommended.  The  desired 
object  can  be  attained  with  equal  efficiency  by  bedding  the  tiles 
in  lime  and  hair.  On  the  other  hand,  tiles  are  bad  conductors 
of  heat  and,  consequently,  are  a  warm  covering  in  winter  and 
a  cool  one  in  summer.  Pan-tiles  are  only  suitable  for  cover- 
ing the  roofs  of  outrhouses  and  buildings  not  intended  for 
habitation. 

Slates  are  much  thinner  and  lighter  than  tiles,  and  being 
of  a  very  compact  crystalline  nature  readily  admit  of  the 
passage  of  heat  and  cold  through  them.  The  best  and  stoutest 
slates  come  from  Cumberland  ;  they  are  usually  ereen  in 
colour  and   about   a   quarter   of    an   inch   thick.      They  are 
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not  sorted  out  into  sizes  as  are  the  Welsh  slates,  but  all 
sizes  are  mixed.  When  laid  on  a  roof  the  smaller  sizes  are 
fixed  next  to  the  ridrre  and  they  gradually  increase  in  size 
until  they  reach  the  eaves.  Welsh  slates  for  the  most  part 
are  blue  or  rather  purple  in  colour  and  are  made  in  certain 
regular  sizes,  those  in  most  ordinary  use  being  20  inches  by 
10  inches  and  known  as  "Countesses."  The  oest  slates  are 
those  known  as  Bangor  slates,  and  of  these  the  greater  propor- 
tion come  from  the  famous  Penrhyn  Quarries,  ^he  signs  of  a 
good  slate  are  hardness,  closeness  of  texture,  and  small  capacity 
for  absorption.  It  should  give  a  clear  ringing  sound  when 
struck,  and  its  edges  should  cut  clean  when  dressed.  A  good 
slate  when  immersed  in  water  to  half  its  length  will  show  no 
sign  of  moisture  above  the  water  line.  A  good  slate  also  should 
be  free  from  veins  or  dark  streaks  and  should  not  contain  lumps 
of  iron  pyrites,  such  as  are  frequently  to  be  seen  in  an  inferior 
kind  of  slate  imported  into  this  country  from  Germany. 

Slates  being  much  less  absorbent  than  tiles  can  be  laid  at  a 
much  lower  pitch.  Large  slates  may  be  laid  at  an  angle  of 
22°,  or  one-fifth  the  span,  ordinary  slates  as  Countesses  at  an 
angle  of  24^°,  or  one-quarter  the  span,  and  small  slates  at  an 
angle  of  33°,  or  one-naif  the  span.  The  usual  pitch  for 
Countess  slating  adopted  in  practice  is  30°.      The  most  ira- 

[)ortant  point  in  laying  slating  is  to  allow  sufficient  lap.  By 
ap  is  meant  the  distance  by  which  each  slate  overlaps  the  next 
slate  but  one  below  it.  "  Gauge "  is  the  depth  of  margin  of 
each  slate  exposed  below  the  tail  of  the  slate  covering  it* 
Slates  should  always  be  nailed  near  the  centre  in  preference  to 
near  the  head  (except  in  the  case  of  very  small  slates),  as  the 
leverage  when  acted  upon  by  the  wind  is  so  much  shorter,  and 
the  chance  therefore  of  its  being  blown  up  so  much  less. 
Slating  so  laid  is  also  easier  to  repair.  Tha  oojection  urged  to 
this  mode  of  nailing  is  that  when  a  slate  slips,  or  gets  blown  off, 
the  nail  heads  of  the  slate  below  are  exposed,  whereas  with 
head  nailing  each  nail-head  is  covered  by  two  slates,  and  they 
would  therefore  not  be  exposed  by  the  removal  of  one  slate.  I 
think,  on  the  whole,  that  the  balance  of  advantage  is  decidedly 
in  favour  of  the  centre  nailing.  The  lap  should  never  be  less 
than  three  inches  >vith  Countess  slates  nailed  near  the  centre ; 
the  guage  is  equal  to  half  the  length  of  the  slate  after 
deducting  the  lap.  Thus,  with  a  3  in.  lap,  the  guage  =  8^  in., 
or  20  in.  minus  3  in.  divided  by  2  =  8^.     The  nau  holes  are 

E laced  near  the  centre  of  the  slate,  but  sufficiently  near  the 
ead  to  clear  the  head  of  the  slate  below.  The  course  of 
filates  next  the  eaves  is  always  double,  and  is  tilted  upwards  in 
order  to  give  a  perfectly  even  bed  to  all  the  slates,  and  to 
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prevent  the  occurrence  of  any  open  space  into  which  the  wind 
coold  penetrate. 

In  order  to  preserve  a  more  equable  temperature  a  layer  of 
boarding  is  sometimes  nailed  over  the  rafters  and  on  this  sheet- 
felt  is  laid  to  act  as  a  non-conductor.  It  is  a  very  good  plan  to 
fix  the  slates  on  battens  over  the  felt  as  by  so  doing  an  air  space 
is  obtained  between  the  felt  and  the  slates  which  further 
increases  the  non-conducting  property  of  the  former. 

Lead  and  zinc  are  used  chiefly  for  flat  roofs.  The  great  cost 
of  lead  is  prohibitory  to  its  use  in  the  smaller  class  of  dwellings. 
It  is  heavy  also  and  involves  the  use  of  stronger  framework  to 
support  it  than  is  the  case  with  zinc.  The  chief  difficulty  with 
lead  is  its  liability  to  expansion  and  contraction  with  changes  of 
temperature.  For  this  reason  no  single  piece  of  lead  in  a  flat 
roof  should  be  larger  than  ten  feet  by  three  feet,  a  quarter  of  a 
sheet.  The  current  at  which  it  is  laid  should  not  be  less  than 
one  inch  in  ten  feet,  and  the  sheets  should  be  laid  lengthwise  in 
the  direction  of  the  current.  Where  the  sheets  join  one 
another  lengthwise  the  lead  is  dressed  over  semi-circular  wooden 
rolls,  and  at  the  ends  a  drop  of  two  inches  is  formed,  the  upper 
and  lower  lead  being  dressed  to  overlap.  It  is  important  to  see 
that  the  upper  lead  does  not  reach  down  to  the  lower  lead  where 
it  overlaps,  otherwise  the  water  will  be  sucked  under  the  upper 
lead  by  capillary  attraction. 

Zinc  is  laid  on  very  much  the  same  principle  as  lead,  but  it  is 
important  to  secure  that  no  solder  is  used  in  fixing  it.  Zinc  is, 
compared  with  lead,  very  light,  the  stoutest  zmc  weighing 
twenty-six  ounces  to  the  superficial  foot,  while  for  flats  and 
gutters  the  weight  of  lead  should  not  be  less  than  seven  pounds 
to  the  foot. 

Thatch  as  a  roof  covering,  notwithstanding  its  great  ad- 
vantage as  a  most  efficient  non-conductor  of  heat,  is  wholly 
unsuitable  for  dwelling-houses.  It  is  in  effect  prohibited  by  the 
Model  By-Law  (No.  52),  which  requires  that  new  buildings 
shall  be  covered  with  slates,  tiles,  metal,  or  other  incombustible 
material.  This  By-law  is  framed  under  Section  157  of  the 
Public  Health  Act,  1875,  which  empowers  Urban  Authorities 
and  Rural  Authorities  too,  when  they  have  been  invested  by 
the  Local  Government  Board  with  certain  urban  powers  as 
allowed  by  the  Public  Health  Act,  1875,  to  make  By-laws  with 
respect  to  the  structure  of  walls,  foundations,  roofs,  and  chim- 
neys, of  new  buildings  for  securing  stability  and  the  prevention 
of  tires,  and  for  purposes  of  health,  and  is  clearly  directed  at  that 
part  of  the  section  which  relates  to  the  prevention  of  fire  ;  but 
with  regard  to  thatch,  the  question  of  health  is  of  equal  impor- 
tance to  that  of  fire.    Thatch  is  an  absorbent  substance  liable  to 
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decav,  and  has  been  proved  to  have  the  power  of  retaining  the 
infective  germs  of  specific  disease  for  an  almost  unlimited  period. 
For  these  reasons  .thatch  must  be  unhesitatingly  condemned 
as  a  roof  covering  for  dwelling  houses.  Such  a  material  as  tarred 
felt  also,  though  possibly  not  so  absorbent  as  and  less  liable  to 
decay  than  thatch,  is  of  a  most  combustible  nature  and  as  such 
would  come  under  the  prohibition  of  the  By-law.  Thatch  has 
the  further  disadvantage  that  it  does  not  permit  of  eav^s 
gathering  and  consequently  the  rain  water  from  the  roof  cannot 
well  be  collected,  and  is  allowed  to  drip  on  the  ground,  so  as  to 
involve  dampness  in  walls  and  foundations. 

So  far  we  have  been  dealing  with  the  question  of  keeping 
out  damp  from  the  dwelling.  We  must  now  consider  how  the 
healthiness  of  a  house  may  be  affected  by  the  nature  of  the 
materials  of  which  it  is  built  in  other  ways  than  by  damp. 

Mortar  is  a  material  which  is  very  often  made  in  a  way 
which  cannot  fail  to  be  injurious  in  the  long  run.  Mortar 
should  be  made  of  lime  and  sharp  sand.  It  is  not  in- 
frequently made  of  road-scrapings  mixed  with  garden  mould. 
The  Model  By-laws  specif y  "  good  "  lime,  but  do  not  afford 
any  clue  to  the  question  of  what  **  good  "  lime  as  distinguished 
from  **  bad  "  is ;  neither  is  any  rule  given  for  the  proportion  of 
lime  to  sand.  But  in  many  codes  of  By-laws,  the  model 
clause  has  been  so  modified  as  to  determine  the  proportions  of 
materials  used  in  mortar.  Limes  are  divisible  into  three 
classes — ^Fat  or  rich  limes,  poor  limes,  and  hydraulic  limes. 
Fat  limes  are  calcined  from  pure  or  nearly  pure  carbonate 
of  lime.  Poor  limes  are  calcined  from  limestone  containing 
from  sixty  to  ninety  per  cent,  of  carbonate  of  lime  together 
with  useless  impurities.  Hydraulic  limes  are  those  which, 
after  calcination,  contain  sufficient  quicklime  to  develop  the 
action  of  slaking,  together  with  certain  other  constituents  the 
chief  of  which  is  clay,  which  gives  it  the  power  of  setting 
quickly  without  drying.  The  kind  of  lime  commonly  used  in 
ordinary  work  is  what  is  commonly  known  as  grey  lime,  and  is 
feebly  hydraulic;  but  in  neighbourhoods  where  lias  lime  is 
readily  obtainable,  it  should  always  be  used  in  preference  to 
any  less  hydraulic  lime.  The  fat  or  rich  limes  are  not  suitable 
for  making  mortar,  but  being  purer  than  the  hydraulic  limes, 
are  better  adapted  for  internal  plastering.  The  sand  for 
making  mortar  should  be  clean,  sharp  sand;  in  other  words 
pure  sand,  without  any  admixture  of  clay  or  earthy  matter. 
The  test  for  a  good  sand  is  very  simple.  If  you  take  a  hand- 
ful of  pure,  sharp  sand,  and  rub  it  in  the  palm  of  your  hand 
and  then  throw  it  aw^ay,  it  will  leave  no  stain  behind.  The 
reverse  will  happen  if  the  sand  is  impure.      The  By-laws  in 
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force  in  the  metropolitan  area  reauire  the  sand  for  mortar  to 
be  clean,  sharp,  sand,  without  eartny  matter,  a  most  important 
points 

The  proportion  of  sand  to  lime  is  usually  two-and-a-half  of 
the  former  to  one  of  the  latter  by  bulk.  Of  substitutes  for, 
sand  there  are :  burnt  clay ;  if  this  is  used  care  must  be  taken 
that  the  clay  is  thoroughly  burnt  and  well  crushed  in  a  mill, 
half-burnt  clay  seriously  injures  the  mortar;  crushed  stone;  the 
refuse  from  a  mason's  yard  makes  excellent  mortar  provided  it 
is  clean  and  the  stone  from  which  it  comes  is  gritty.  Slag  from 
furnaces,  clincker  from  brick  kilns,  and  scoriae  from  iron  works 
make  excellent  substitutes  for  sand  provided  they  are  clean  and 
properly  used. 

The  quality  of  bricks  or  stone  of  which  walls  are  built  will 
affect  the  healthiness  of  the  house  in  so  far  as  they  are  more  or 
less  absorbent,  and  on  this  subject  we  have  already  dwelt. 

It  will  be  convenient  however  briefly  to  notice  the  chief 
points  to  be  noted  as  characteristic  of  good  and  bad  bricks,  and 
the  various  kinds  of  bricks  in  ordinary  use. 

A  good  brick  then  should  be  hard,  well  and  evenly  burnt, 
square  and  regular  in  shape  with  clean  sharp  arrises,  should  give 
a  clear  ringing  sound  when  struck,  and  should  be  as  non-absor- 
bent as  |X)ssible. 

Of  the  ordinary  London  stock  there  are  many  varieties ;  there 
is  the  true  bright  hard  stock,  which  it  is  so  difficult  to  get  now- 
a-days  ;  then  there  are  place  bricks,  grizzles,  and  chuffs. 
Place  bricks  and  grizzles  pre  those  which  come  from  the  out- 
side of  the  clamp  or  kilu  and  are  more  or  less  imperfectly  burnt. 
Chuffs  ai*e  bricks  upon  which  rain  has  fallen  when  hot  making 
them  full  of  holes  and  quite  unfit  for  use.  The  best  stock 
bricks  for  facings  obtainable  are  those  called  shippers.  A  great 
many  bricks  which  are  delivered  as  picked  or  washed  stocks  for 
facings  are  in  reality  second-class  malms,  and  usually  soft  and 
absorbent.  Malms  are  bricks  made  specially  for  facings,  and 
are  made  from  the  same  clay  as  that  of  which  stocks  are  made 
with  the  admixture  of  marl  or  chalk.  Best  malms  are  good 
sound  bricks,  the  inferior  qualities  not. 

Of  red  bricks  the  best  for  London  use  come  from  Fareham. 
Good  red  bricks  also  are  sent  to  London  from  Leicestershire. 
A  very  excellent  brick  is  the  deep-coloured  Luton  brick,  a 
goo<l  many  of  which  have  been  used  in  London  of  late  years. 
Glazed  or  enamelled  bricks  which  are  so  plentifully  used 
now-a-days  are  made  of  fire-clay.  The  best  kind  are  made  by 
machinery,  then  dried  and  pressed  and  the  glaze  applied. 
They  are  then  burnt  in  kilns  at  a  very  high  temperature. 

Ckincrete  bricks  made  of  coke  breeze  and  of  Portland  cement 
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are  extremely  useful  for  fixing  joiners'  work  to,  and  thus  doing 
away  with  wood  bricks  or  slips. 

The  hair  used  by  the  plasterer  in  making  the  coarse  stuff  or 
first  coat  hang  together  may  if  not  of  proper  quality  be  a  most 
insanitary  material.  It  should  be  long,  sound,  clean  ox  hair, 
and  should  be  absolutely  free  from  grease  or  dirt  of  any  kind. 
If  these  conditions  are  not  fulfilled  you  can  readily  imagine  the 
kind  of  impurities  that  might  be  incorporated  with  the  walls. 

Apart  from  the  materials  themselves,  there  are  modes  of 
construction  that  are  eminently  productive  of  unwholesome 
conditions.  Such  as  the  practice  of  leaving  hollow  spaces 
behind  skirtings  instead  of  continuing  the  plaster  right  down 
to  the  floor  boards.  So,  too,  with  the  ordinary  way  of  con- 
structing floors.  The  system  of  laying  beams  or  joists  across 
from  wall  to  wall,  and  on  the  top  of  them,  fixing  the  floor 
boards  while  the  under  side  is  covered  up  with  lath  and  plaster, 
is  admirably  calculated  for  the  formation  of  ever  increasing 
stores  of  dirt  of  all  kinds.  The  evil  can,  to  a  great  extent,  be 
mitigated  by  barring  the  passage  between  the  joists,  but  it  would 
be  far  better  to  form  our  floors  of  solid  concrete  with  the  boards 
laid  on  fillets  embedded  in  it,  as  is  the  custom  in  so  many  places 
abroad.  The  whole  tribe  of  casings,  including  such  unnecessary 
nuisances  as  enclosures  to  baths,  sinks,  and  water-closets  are 
abominations,  whose  only  functions  are  to  harbour  filth.  Chases 
for  pipes  too  are  wholly  unnecessary,  and  indeed  most  objec- 
tionable. As  was  well  remarked  by  Mr.  Statham  in  his  paper 
on  "  Some  Insanitary  Superstitions  in  House  Building,"  at  the 
Congress  of  Hygiene  in  1891,  **  Among  other  drawbacks,  they 
(chases  for  pipes)  form  a  private  lift  or  elevator  for  the  cock- 
roach, who  is  fond  of  warmth,  and  is  enticed  to  ascend  alon^ 
the  line  of  the  hot  water  pipes.  The  cockroach  is  bad  enougn 
in  the  kitchen,  but  a  good  deal  worse  in  the  bedroom ;  it  is 
hardly  worth  while  to  afford  him  the  luxury  of  a  private 
passage,  heated  by  hot  water,  to  the  upper  floors." 

We  now  come  to  my  fifth  point  which  is  that  dwelling  rooms 
shall  be  of  sufficient  size  and  efficiently  lighted  and  provided 
with  adequate  means  of  ventilation.  The  question  of  size  is  one 
which  practically  regulates  itself.  There  is,  however,  a  point 
affecting  the  height  of  rooms  which  is  of  material  importance  to 
health.  It  is  essential  that  every  occupant  of  a  room  should 
have  sufficient  breathing  space,  and  the  provision  of  this 
breathing  space  will,  it  is  pointed  out  in  a  memorandum  recently 
issued  by  the  Local  Cyovemment  Board,  be  materially  facilitated 
or  hindered  according  to  the  heiglit  of  the  room.  Assuming  for 
example  that  a  room  12  ft.  by  12  ft.  6  in.  and  8  ft-  high  is 
sufficient  for  three  people,  allowing  400  cubic  feet  per  head. 
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from   a  minimum  of  ten  feet  up  to  twenty-five  feet  across, 
according  to  the  height  of  the  building. 

It  is  further  prescribed  (Clause  55)  that  adequate  windows 
are  to  be  provided  in  each  storey  of  the  building  in  the  walls 
which  abut  upon  the  open  spaces  so  provided  in  front  and  rear. 

The  effect  of  these  clauses  is  to  prohibit  the  erection  of 
dwellings  with  narrow  courts  between,  or  of  back  to  back  houses, 
and  besides  providing  for  a  sufficiency  of  air  they  also  provide 
for  efficient  lighting. 

The  by-laws  relating  to  open  spaces  are  subject  to  modifica- 
tion under  special  conditions  ;  as  for  instance  where  a  house  is 
placed  at  the  junction  to  two  streets  forming  an  acute  angle. 
For  this  and  similar  cases  alternative  by-laws  are  to  be  found  in 
the  Model  Code. 

We  have  now,  gentlemen,  as  far  as  the  limits  of  a  single 
lecture  would  permit  travelled  over  the  whole  range  of  our 
subject.  We  have  necessarily  dwelt  much  upon  detail,  and 
have  not  had  much  time  to  spare  for  broad  principles.  Let 
me,  therefore,  in  conclusion,  urge  upon  you  the  importance  of 
careful,  intelligent  study  of  the  main  principles  which  underlie 
all  the  laws  of  health.  The  practical  application  of  these  laws 
which  has  its  expression  in  Public  Health  Acts,  Building  By- 
laws and  the  like,  is  but  the  concentrated  result  of  the  patient 
careful  observation  of  the  relation  between  unhealthy  conditions 
and  disease  extending  over  many  years,  the  records  of  which  are 
to  be  found  in  the  reports  of  the  Medical  Officer  to  the  Privy 
Council  and  to  the  Local  Government  Board,  and  in  the  reports 
of  Medical  Officers  of  Health  throughout  the  country.  Believe 
me  an  intelligent  study  of  the  relation  between  the  causation 
of  disease  and  insanitary  conditions  will  not  only  give  an  added 
interest  to  your  work  but  will  help  you  to  do  your  work  with 
more  profit  both  to  the  community,  whose  interests  you  serve, 
and  to  yourselves. 
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INTRODUCTION. 

During  the  year  1893  very  rapid  progress  has  been  made  in  all 
branches  of  Sanitary  Science,  now  one  of  the  most  popular  subjects 
of  the  day ;  that  this  is  largely  due  to  the  efforts  that  have  been 
made  by  the  institute  to  promote  the  diffusion  of  Sanitary  know- 
ledge there  can  be  little  doubt.  •  In  presenting  this  Report  (the  18th 
since  the  foundation  of  the  Institute)  the  Council  are  glad  to  record 
a  considerable  development  in  the  various  branches  of  Public  Health 
work  undertaken  by  the  Institute. 

SESSIONAL   MEETINGS. 

Sessional  Meetings  were  held  in  February,  March  and  April.  The 
folio Jiring  papers  were  read  and  discussed  : — 

Light,  Air  and  Fog."    Georgb  Vitian  Poobe,  m.i).,  f.e.c.p. 
The   Housing  of  the   Working  Classes/'    H.  Pebcy   BouLyois, 
M.nrsT.c.B.,  City  Engineer,  Liverpool. 

Notes  on  the  Working  of  the  London  Main  Drainage  System." 
W.  Santo  Crimp,  m.inst.c.b..  District  Engineer,  London 
County  Council. 

The  papers,  with  abstracts  of  the  discussion  upon  them,  are  pub- 
lished in  Vol.  XIV.  of  the  Transactions  of  the  Institute. 

LECTUBES  FOB  LADIES. 

The  Sixth  course  of  Lectures  on  Domestic  Hygiene,  especially 
intended  for  Ladies,  was  given  during  Lent  by  A.  T.  Schofield, 
j*.D.,  M.R.C.8.,  the  subjects  treated  being : — 

*<  Uome  Sanitation   in  special  reference  to  Cholera,  Typhoid,  and 
Diphtheria." 

**  Neglected  Facts  of  Hygiene  in  Childhood  and  Home  Life." 
*'  Some  Becent  Sanitary  Beforms  and  Eevolutions." 
•*  The  Hygiene  of  Nerves,  or  Brain  Hygiene  with  reference  to  Over- 
pressure in  Girls'  School  Life.'' 

The  Lectures  were  illustrated  by  Diagrams,  Microscopic  Specimens, 
Bemedial  Furniture,  and  by  a  Demonstration  of  Electrical  Cooking 
Apparatus. 


54  ANNUAL  BKPOBT. 

LECTUEES    ox    THE    SANITATION    OF   INDUSTKIES 

AND    OCCUPATIONS. 

The  Council  has  bad  under  consideration  the  question  of  the  Sani- 
tation of  Industries.  In  a  reply  to  a  deputation  of  those  interested 
in  the  subject,  the  Home  Secretary  foreshadowed  the  probability  of 
a  considerable  increase  in  the  number  of  Factory  Inspectors  and  of 
the  future  registration  of  workshops.  The  new  Inspectors  would 
be  elected  from  the  working  classes,  who  are  familiar  with  prac- 
tical, social,  and  working  conditions,  but  not  necessarily  conversant 
with  the  scientific  conditions  and  health  requirements.  In  addition 
to  this,  the  Sanitary  Inspectors  of  local  authorities  hare  by  recent 
legislation  had  cast  upon  them  a  large  increase  of  work  hitherto 
performed  by  Factory  Inspectors,  which  has  led  to  special  Sanitary 
Inspectors  being  detailed  for  these  duties  in  many  districts. 

In  these  circumstances,  the  Council  thought  it  desirable  to  arrange 
a  course  of  free  public  lectures  on  the  Sanitation  of  Industries  and 
Occupations,  to  be  delivered  by  well-known  authorities,  both  for  the 
purpose  of  giving  information  to  ihose  responsible  for  the  manage- 
ment of  factories,  and  instructing  those  likely  to  become  Factory 
Inspectors.     The  course  comprised : — 

1.  "  Occupation  and  Mortality."  Abthub  Newshglmb,  m.d.loni)., 

M.B.C.P.,  D.P.H.,  Medical  OflBcer  of  Health,  Brighton. 

2.  "Mineral  (Non- Metallic)  Dusts,  the  Manufacture  of  Pottery, 

Ac."  J.  T.  Arlidge,  m.d.  and  a.b.lond.,  r.B.c.p.Loim.,  late 
Milroy  Lecturer  at  the  Koyal  College  of  Physicians, 
London. 

3.  "  Metallic    Dusts,   Cutlery,  Tool   Making,   and    other    Metal 

Trades."  Sinclair  Whitk,  m.d.,  i).p.h.camb.,  f.b.c.s.kng.. 
Lecturer  on  Public  Heath,  Sheffield  School  of  Medicine. 

4.  "Textile  Manufactures,  Silk,  Cotton,  Woollen  and  Linen  Indus- 

tries."   J.  T.  Ablidge,  M.i).  and  a.b.lond.,  f.b.c.p.lonb. 

6.  "  Metallic  Poisons.  Lead  and  Arsenic."  Pbof.  T.  Oliver, 
M.A.,  M.D.,  r.B.c.p.LOND.,  Profcssor  of  Physiology,  Univer- 
sity of  Durham,  Gould-stonian  Lecturer,  Eoyal  College  of 
Physicians,  London. 

6.  "  Manufacture  of  Alkalies  and  Acids."  Watson  Smith,  r.i.c, 
r.cs..  Lecturer  in  Chemical  Technology  in  University 
College,  London. 

These  six  Lectures  do  not,  of  course,  cover  the  whole  range  of  the 
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subject,  but  arrangements  are  being  made  to  continue  and  extend  the 
Lectures  in  1894. 

The  Lectures  excited  considerable  interest,  and  they  have  been 
published  by  request  in  a  separate  pamphlet  as  well  as  in  the 
Traosactions. 

LECTURES  FOB  SANITAEY  OFFICERS  AND  STUDENTS. 

Two  courses  of  Lectures  and  Demonstrations  for  Sanitary  Officers 
have  been  held  in  London  during  the  year.  The  first  course  was  held 
in  February  and  March,  for  which  108  Students  entered  their 
names,  the  average  attendance,  including  Members  and  Associates, 
being  94. 

The  Lectures  comprised  in  this  course  were  : — 

1.  "  Ventilation,  Warming,  and  Lighting."    Sib  Douglas  Galtoit, 

K.C.B.,  n.C.L.,  JJL.Dmj  F.R.S. 

2.  "  "Water  Supply,  Drinking  Water,  Pollution  of  Water."    Louis 

Pabkes,  M.D.,  D.P.H.LOND.,  Medical  Officer  of  Health, 
Chelsea. 

3.  **  Principles  of  calculating  Areas,  Cubic  Space,  &c. ;  Interpreta- 

tion of  Plans  and  Sections  to  Scale."    H.  Law,  m.inst.c.e. 

4.  "  House  Drainage."     W.  C.  Ttitdalb,  assoc.m.inst.c.e. 

5.  **  Sewerage  and  Sewage  Disposal."  Peof.  H.  Robinson,  M.iNST.c.r. 

6.  **  Sanitary  Building  Construction."    H.  H.  Collins,  f.r.lb.a. 

7.  "  Sanitary  Appliances."   Peof.  W.  H.  Coefibld,  m.a.,  m.d.oxon.. 

Medical  Officer  of  Health,  St.  George's,  Hanover  Square. 

8.  *•  Details  of  Plumbers'  Work."    J.  Weight  Claeke. 

9.  "  Scavenging,  Disposal   of  House  Refuse."     Chaeles  Mason 

A880C.H.IN8T.C.B.,  A.E.i.BjL.,  Surveyor,  St.  MartinVin-the- 
Fields. 

10.  **  Diseases  of  Animals   in  relation  to   Meat  Supply ;    Charac- 

teristicj*  of  Vegetables,  Fish,  Ac,  unfit  for  Food."  Peof.  A. 
W^YNTBE  Blyth,  b\eei8tee-at-law,  M.E.C.S.,  Medical 
Officer  of  Health,  St.  Marylebone. 

11.  *'  General  Powers  and  Duties  of  Inspectors  of  Nuisances."    J. 

P.  J.  Stkes,  M.B.,  B.sc,  n.F.H.,  Medical  Officer  of  Health,  St. 
Pancras. 

12.  "  Objects  and  Methods  of  Lispection."    J.  F.  J.  Syees,  m.b., 

B.flc.,  i>.p.H.,  Medical  Officer  of  Health,  St.  Pancras. 
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13.  ''Infectious  Diseases  and  Methods  of  Disinfection."    Lons 

Fabkes,  K.D.,   D.P.H.L05D.,   Medical   Officer  of  Health, 
Chelsea. 

14.  *^  Nature  of  Nuisances,  including  Nuisances  the  abatement  of 

which   is   difficult."     Abthub  Newsholhe,  m.d.,  d.p.h  , 
Medical  Officer  of  Health,  Brighton. 

15.  "  Trade  Nuisances.**  Pbof.  A.  Bostock  Hill,  m.d.,  d.p.h.camb., 

r.i.c. 

16.  "  Sanitary  Law.     English,  Scotch,  and  Irish  ;  General  Enact- 

ments Public  Health  Act,  1875;    Model  Bye-Laws,  &c.'* 

PbOP.    a.     WtKTBB     BlITH,     BABBISTEB-AT-LAW,    M.B.C.8., 

Medical  Officer  of  Health,  St.  Marvlebone. 

17.  "  Sanitary  Laws  and  Begulations  Governing  the  Metropolis." 

Pbof.  A.   Wtnteb    Bltth,  babbisteb-at-law,    m.b.c.s.. 
Medical  Officer  of  Health,  St.  Marylebone. 

At  the  second  course,  in  October  and  November,  147  students 
entered  their  names,  the  average  attendance,  including  Members 
and  Associates,  being  126. 

A  Lecture  on  Elementary  Physics  was  added  in  order  to  give  the 
Students  a  knowledge  of  the  general  principles  referred  to  in  the 
Lectures. 

The  Lectures  comprised  in  the  second  course  were  : — 

1.  "Elementary  Physics."      J.  F.  J.  Sykes,  d.sc,  m.d..  Medical 

Officer  of  Health,  St.  Pancras. 

2.  "  Ventilation,  Warming,  and  Lighting."    Sib  Douglas  Galtox, 

K.C.B..,  D.C.L.,  LL.D.,  F.B.S. 

3.  "  Principles  of  Calculating  Areas,  Cubic  Space,  &c. ;  Interpreta- 

tion of  Plans  and  Sections  to  Scale."     H.  Law,  m.inst.c.b. 

4.  "Water   Supply,   Drinking  Water,  Pollution  of  Water."     J. 

Wallace  Pbggs,  assoc.m.inst.c.e. 

6.  "  Sanitary  Building  Construction."    Keith  D.  Toitno,  f.b,i.b.a. 

6.  "  Sanitary  Appliances."    W.  C.  Tyndalb,  assoc.m.ixst.c.e. 

7.  "  Details  of  Plumbers'  Work."     J.  Weight  Clakkb. 

8.  "Sewerage    and    Sewage    Disposal."      Pbof.    H.    Egbixson, 

M.INST.O.E. 

9.  "  House  Drainage."    W.  C.  Tyndalb,  assoc.m.inst.c.e. 

]0.  "Scavenging,  Disposal  of  House  Eefuse."  Chablbs  Mason, 
assoc.m.inst.c.e.,  A.E.I.B.A.,  Surveyor,  St.  Martin's-in-the- 
fields. 
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11.  ** Diseases  of  Animals  in  Belation  to  Meat  Supply;  Character- 

istics of  Vegetables,  Fish,  Ac.,  unfit  for  food."  Peot.  A, 
Wtnteb  Blyth,  babbist£R-at-law,m.b.c.s.,  Medical  Officer 
of  Health,  St.  Marylebone. 

12.  **  Infectious  Diseases  and  Methods  of  Disinfection."     Shiblet 

F.  MuBPHY,  M.B.C.S.,  Medical  Officer  of  Heahh  for  the 
County  of  London. 

13.  "General  Powers   and  Duties   of  Inspectors   of   Nuisances." 

J.  F.  J.  Sykes,  M.B.,  B.SC.,  D.P.H.,  Medical  Officer  of  Health, 
St.  Pancras. 

14.  "  Objects  and  Methods  of  Inspection."     J.  F.  J.  Sykes,  m.b., 

B.SC.,  D.P.H.,  Medical  Officer  of  Health,  St.  Pancras. 

15.  "  Nature  of  Nuisances,  including  Nuisances  the  abatement  of 

which  is  difficult."  Abthcb  Newsholmb,  m.d.,  d.p.h., 
Medical  Officer  of  Health,  Brighton. 

16.  "Trade  Nuisances."      Pbof.  A.  Bostock  Hill,  m.d.,  d.p.h. 

CAMB.,   F.I.C. 

17.  "  Sanitary  Law :   English,  Scotch,  and  Irish  ;  General  Enact- 

ments, Public  Health  Act,  1875;  Model  By-Laws,  &c." 
Pbof.  A.  Wynteb  Blyth,  babbisteb-at-law,  m.b.c.s.. 
Medical  Officer  of  Health  for  St.  Marylebone. 

18.  "Sanitary  Laws  and  Begulations  Governing  the  Metropolis." 

Louis  Pabkes,  m.d.,  d.p.h.lond.,  Medical  Officer  of  Health, 
Chelsea. 

Arrangements  were  made  in  connection  with  these  Lectures  for 
the  Students  to  visit  the  places  mentioned  below.  The  names  of  the 
centlemen  who  kindly  arranged  the  visits  and  conducted  the  Students 
»re  also  given ; — 

Sewage  and  Destructor  Works,  Ealing.  Chas.  Jones,  m.ixst. 
C.E.,  Engineer  and  Surveyor,  Ealing  Local  Board. 

Beddington  Sewage  Irrigation  Farm,  Croydon.  Thos.  "Walkeb, 
M.iNST.c.B.,  Borough  Engineer,  Croydon. 

Express  Dairy  Company's  Farm,  College  Farm,  Finchley,  and 
Establishment  at  Heath  Street,  Hanipstead.  G.  Titus  Bab- 
ham,  Managing  Director. 

Honisey  Sanitary  Depot,  Sewage  Disposal  Works,  and  Isolation 
Hospital.  T.  DE  CouBCY  Meade,  m.inst.c.e.,  Engineer  and 
Surveyor,  Hornsey  Local  Board. 

Wimbledon  Sewage  Farm.  C.  H.  Coopeb,  assoc.m.ixst.c.e.. 
Engineer  and  Surveyor,  Wimbledon  Local  Board. 
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East  London  Soap  "Works.    E.  Cook  &  Co.. 

St.  Paucras  Disinfecting  Station,  Disinfecting  Apparatus,  Des- 
tructor Furnace,  Vans  for  InfecU-d  and  Disinfecteil  Clothing, 
Ambulance,  Coach  Houses,  Stores  for  Disinfectants,  &c., 
Family  Shelter  for  Persons  during  Disinfection,  Infectious 
Mortuary,  General  Mortuary,  Poor  Law  Mortuary,  Post 
Mortem  Boom  and  Coroner's  Court.  J.  F.  J.  Stkbs,  d.sc., 
M.D.,  Medical  Officer  of  Health. 

Parish  of  Chelsea :  Visit  of  Inspection  to  Guinness'  Buildings. 
Louis  Pabkes,  m.d.,  d.p.h.,  Medical  Officer  of  Health. 

St.  George's,  Hanover  Square :  Visit  of  Inspection  to  Sanitary 
Works  in  different  stages  of  progress.  Disinfecting  Station, 
Mortuary,  Ac,  Model  Dwellings  (Gatliff  Buildings),  and 
Boutiiie  Office  work  of  a  Sanitary  Inspector.  A.  Taylob, 
Chief  Sanitary  Inspector. 

East  London  Water  Works,  Lea  Bridge.  W.  B.  Bbyani 
M.INST .C.E.,  Engineer  to  the  Company. 

Leyton  Sewage  Works.  W.  Dawson,  assoc.m.inst.c  e.,  Sur- 
veyor, Leyton  Local  Board. 

Friern  Burnet  Sewage  Works.  E.  J.  Betnolds,  Surveyor, 
Friern  Barnet  Local  Board. 

South  Norwood  Irri<;ation  Farm.  Thomas  Walkee,  m.inst.ce.. 
Borough  Engineer,  Croydon. 

"  Shone  "  System  of  Drainage,  Houses  of  Parliament.    Edwin 

AULT. 

Barking  Sewage  Outfall  Works.  Santo  Cbimp,  m.inst.ce., 
District  Engineer,  L.C.C. 

London  Subways.     P.  Gunyon. 

The  Institute  has  endeavoured  in  the  orginazation  and  arrange- 
ment of  these  visits  to  make  them  as  instructive  as  possible,  and  a 
pamphlet  has  been  issued  to  Student;^,  including  a  syllabus  of  the 
Lectures,  and  various  particulars  relating  to  places  to  be  visited. 

These  arrangements  have  involved  considerable  expenditure  on  the 
part  of  the  Institute,  but  the  Council  believe  that  they  are  of  great 
value  in  giving  practical  instruction  to  Sanitary  Officers. 

The  Students  have  also  the  free  use  of  the  Librarv  and  Museum  at 
all  times  when  they  are  open,  and  a  special  time  is  set  apart  each 
week  for  the  Students  to  examine  the  Museum  with  the  as>6istance  of 
the  Curator. 
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PEOYINCIAL  LECTUEES. 

Arrangements  were  made  in  conjunction  with  the  County  Councils 
or  Corporations  for  Courses  o£  Lectures  to  Sanitary  Officers  at  the 
folio vrmg  Towns  : — 

Norfolk  County  Council King's  Lynn. 

The  Corporation  of  Exeter Exeter. 

The  Corporation  of  Dublin Dublin. 

The  West  Biding  County  Council,  The  Yorkshire  \  jr^iaW^v 
College,   The  County   Boroughs   of   Halifax,  L 
Huddersfield,  and  Sheffield j  Huddersfield. 

County  Council  and  Town  Council  of  Nottingham .  Nottingham. 

420  Students  entered  their  names  for  these  Lectures.  The  total 
attendance  at  all  the  Lectures  was  over  4,000,  or  an  average  of  62 
at  «ach  Lecture. 

The  courses  at  the  various  centres  consisted  of  the  following 
lectures: — 

King's  Li'irir. 

1.  **  Introductory — Ventilation,  Heating,  and  Lighting."    Louis 

Pajikes,    M.D.,   D.p.H.LOND.,    Medical    Officer   of   Health, 
Chelsea,  London. 

2.  "  Principles  of  Calculating  Areas,  Cubic  Space,  Ac. ;  Interpre- 

tation  of   Plans   and   Sections   to   Scale.''    IIenbt  Law, 

M.INST.C.B. 

3.  *'  Water  Supply,  Pollution  of  Water,  Drinking  Water/'    Majoe 

Lamosock  Plower,   Engineer   to   the   Lee   Conservancy 
Board. 

4.  **  House  Drainage  and  Sanitary  Appliances."     W.  C.  Tykdale, 

A880C.M.IKST.CE. 

5.  ♦*  Scavenging,  Disposal  of  Eefuse,  and  Sewage."    B.  G.  Mawbey, 

ASBOC.M.iNST.c.E.,  Borough  Surveyor,  Leicester. 

6.  "  Sanitary  Building  Construction."     Pebcival  Goedon  Smith, 

F.B.I.6.A.,  Architect,  Local  Government  Board. 

7.  "  Infectious  Diseases  and  Methods  of  Disinfection."     Bushell 

Ax^iiCGBoy,  M.A.,  M.D.,  Medical  Officer  of  Health,  Cambridge. 

^.  "  Diseases  of  Animals  in  relation  to  Meat  Supply ;  Character- 
istics of  Vegetables,  Fish,  &c.,  unfit  for  Food."  Pbof. 
A.  Wtwteb  Bltth,  Barrister-at-Law,  m.e.c.s.,  Medical 
Officer  of  Health,  St.  Marylebone,  London. 
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9.     "Powers    and    Duties    of   Sanitary    Inspectors."      Bushell 
An^nikqson,  m.  a.,  M.D.,  Medical  Officer  of  Health,  Cambridge. 

10.  "  Objects  and  Methods  of  Inspection."  J.  C.  Thbesh,  m.b., 
D.sc.LOND.,  Medical  Officer  of  Health,  Essex  County 
Council. 

^11.  "  Sanitary  Law,  General  Enactments,  Public  Health  Act,  1875, 
Model  Bye-Laws,  &c."  J.  F.  J.  Sykbs,  m.b.,  b.sc,  Medical 
Officer  of  Health,  St.  Pancras,  London. 

12.     "  Nuisances  and  Offensive  Trades."    Pbof.  A.  Bobtock  Hill^ 

H.D.,  I).F.H.CAHB. 

EXSTEB. 

1.  "  Introductory,   and  on  Ventilation,   Heating,  and   Lighting.** 

Louis  Pabkes,  m.d.,  d.p.h.,  Medical  Officer  of  Health, 
Chelsea,  London. 

2.  **  House  Drainage  and  Sanitary  Appliances.''    Geobge  Eeid, 

M.D.,  D.P.H.,  Medical  Officer  of  Health,  Staffordshire  County 
Council. 

3.  "  Sanitary  Building  Construction."    W.  J.  Fletcheb,  f.b.i.b.a.. 

County  Surveyor,  Dorset. 

4.  "  Details  of  Plumbers'  Work."    J.  Wbight  Clabke. 

6.     "  Scavenging,  and  Disposal  of  Eefuse."     C.  Jones,  m.inst.c.e.. 
Surveyor  Ealing  Local  Board. 

6.  "  Diseases   of  Animals   in  relation  to   Meat  Supply ;  Charac- 

teristics of  Vegetables,  Fish,  &c.,  unfit  for  food."  Abthub 
Nbwsholme,  M.D.,  D.F.H.,  Medical  Officer  of  Health, 
Brighton. 

7.  "  Water     Supply,    Drinking    Water,    Pollution    of    Water." 

Edwabd  Walfobd,  M.D.,  d.f.h.camb..  Medical  Officer  of 
Health,  Cardiff. 

8.  "  Objects  and  Methods  of  Inspection,  including  Vessels."     F. 

M.  Williams,  m.b.c.s.,  d.f.h.camb.,  Medical  Officer  of 
Health,  Plymouth. 

9.  "Infectious  Diseases  and   Methods   of  Disinfection."    F.   M. 

Williams,  m.b.c.s.,  d.f.h.camb..  Medical  Officer  of  Health, 
Plymouth. 

10.  "  Powers  and  Duties  of  Sanitary  Inspectors ;  Nuisances  and 
Offensive  Trades."  D.  S.  Daties,  M.D.LOin).,  d.f.h.camb., 
Medical  Officer  of  Health,  Bristol. 
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11.  "  Sanitary  Law,  General  Enactments,  Public  Health  Act,  1875, 

Model  Bye-Lavis,  Ac."  Prof.  A.  Wyntkb  Blyth,  m.b.c.s., 
BABBiSTEB-AT-LAW,  Medical  Officer  of  Health,  St.  Maryle- 
bone,  London. 

12.  "  Principles  of  Calculating  Areas,  Cubic  Space,  Ac. ;  Literpre- 

tion  of  Plans  and  Sections  to  Scale."  D.  Camebon,  City 
Surveyor,  Exeter. 

Dublin. 

1.  "Introductory."      Sib  Chables  A.    Camebon,   m.d.,   d.p.h.. 

Superintendent  Medical  Officer  of  Health,  Dublin. 

2.  "  Ventilation,  Heating  and  Lighting."    Sib  Douglas  Galton, 

K.C.B.,  D.CL..  LL.n.,  F.B.S. 

3.  "House   Drainage  and   Sanitary   Appliances."    Pbof.  W.  H. 

CoBFiELD,  M.A.,  M.D.oxoN.,  Medical  Officer  of  Health,  St, 
George's,  Hanover  Square,  London. 

4.  "  Details  ofPl  umbers' Work."   W.K.Maouibe,assoc.m.inst.c.e.i. 

5.  "Sanitary   Building  Construction."      T.  Habnett  Habbison, 

F.B.I.B.A.,  ASSOG.M.INST.C.E. 

6.  "  Scavenging,  and  Disposal  of  Eefuse."    H.  Pebcy  Boulnois, 

M.TNST.c.E.,  City  Engineer,  Liverpool. 

7.  "  Water  Supply,  Drinking  Water,  Pollution  of  Water."    W. 

Kate  Pabby,  m.a.,  c.b. 

8.  "  Diseases   of   Animals  in  relation  to   Meat  Supply ;   Charac- 

teristics of  Vegetables,  Fish,  &c.,  unfit  for  food."  Fbancis 
Vachbb,  F.B.C.9.,  F.C.8.,  Medical  Officer  of  Health,  Cheshire 
County  Council. 

9.  "  Infectious   Diseases,  and  Methods  of  Disinfection."      Pbof. 

Antony  Koche,  m.b.c.p.i.,  l.b.c.s.i. 

10.  **  Powers  and  Duties  of  Sanitary  Inspectors ;    Nuisances  and 

Offensive  Trades."  J.  Bbynb  Poweb,  m.b.c.p.i.,  d.p.h.. 
Medical  Officer  of  Health,  Kingstown. 

11.  "Objects   and   Methods    of   Inspection."      Ebancis  Vacheb, 

F.B.C.S.,  F.C.8.,  Medical  Officer  of  Health,  Cheshire  County 
Council. 

12.  •*  Principles  of  Calculating  Areas,  Cubic  Space,  &c. ;  Interpreta- 

tion of  Plans  and  Sections  to  Scale."  W.  Goldstbaw, 
Surveyor  of  Buildings,  Liverpool. 

13.  "  Sanitary  Law,  General  Enactments,  Public  Health  Act,  1875, 

Model  Bye-Laws,  &c."    D.  Edoab  Elinn,  p.b.c.s.,  d.p.h. 
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KeIGHLEY  A5D  HUDDEBSFIELD. 

1 .  '^  Common  Legal  Difficulties  in  the  Work  of  Sanitary  Inspectors." 

Henbt  Sateb,  Deputy  Town  Clerk,  Sheffield. 

2.  "  Sanitary   Inspection  with  reference  to  Infectious   Diseases." 

Theodobe  Thomson,  m.d.,  m.a.,  Local  Qovernment  Board 
Inj«pectx)r. 

3.  "  Drainage  of  Villages  and  Isolated  Dwellings."    W.  Spikks, 

ABsoc.M.iKST.c.E.,  Lecturer  on  Sanitary  Engineering,  York- 
shire College. 

4.  "  The   Dairies,   Cowsheds,   and   Milkshops   Order."      Habtet 

LiTTLEJOHN,  M.B.,  Medical  Officer  of  Health,  Sheffield. 

5.  «*  Smoke  Abatement."    James  B.  Kate,  m.b.,  Medical  Officer  of 

Health.  Huddersfield. 

6.  "Water  Supply  in  Bural  Districts."    J.  MiTcnsLL  Wilson, 

M.I).,  Medical  Officer  of  Health,  Doncaster  Borough  and 
Doncaster  combined  Sanitary  Districts. 

7.  "  The  Adulteration  Acts."    Tbbtob  C.  Edwabds,  West  Biding 

Solicitor. 

8.  "  Factories  and  Workshops."    J.  Spottiswoodb  Camebon,  m.d.. 

B.sc,  Medical  Officer  of  Health,  Leeds. 

Nottingham. 

1.  "Introductory;    Ventilation,  Warming,  and   Heating."      Sib 

Douglas  Galton,  k.c.b.,  d.c.l.,  ll.d.,  f.b.8. 

2.  "  Methods  of  Measuring  Areas,  Cubic  Spa^^e,  Ac;  the  Interpre- 

tation of  Plans."    Hbnbx  Law,  m.inst.c.b. 

3.  "  Soils   and   Sub-soils,  with   reference  to  their  suitability  for 

Building  Purposes."    M.  J.  B.  DimsTAN,  m.a.,  f.b.8.e.,  f.i.c. 

4.  *•  Plumbers'  Work."    A.  H.  Simpson,  e.b.met.80C.,  University 

College,  Nottingham, 
o.     "  House  Drainage,  Sanitary  A  ppliances  and  Domestic  Sanitation." 
Philip  Boobbyeb,  m.b.,  Medical  Officer  of  Health,  Notting- 
ham. 

6.  "  Scavenging,  and  Disposal  of  Befupe  in  Town  and  Country." 

Habvet  Littlejohn,  M.A.,  M.B.,  Mcdical  Officer  of  Health, 
Sheffield. 

7.  *'  Duties  and  Powers  of  Sanitary  Inspectors :    in  (a)   Urban 

Districts ;     (6)    Bural    Districts."       Geobge   Beid,   m.d.. 
Medical  Officer  of  Health,  Staffordshire  County  Council. 
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8.  '*  Infectious  Diseases  and  their  Prevention.     Disinfection."    J. 

Pbibstlt,  B.A.,  M.D.,  D.P.H.,  Medical  Officer  of  Health, 
Leicester. 

9.  "  Diseases  of  Animals  affecting  Man  throuojh  Food  Supplies,  &c." 

Alfbeb  Hill,  m.d.,  Medical  Officer  of  Health,  Birmingham. 

10.  "Sanitary  Law,  General  Enactments,  Public  Health  Act,  1875, 

Model  Bye-Laws,  &c."  Pbof.  A.  Wtnteb  Bltth, 
BABBiSTEB-AT-LAW,  Medical  Officer  of  Health,  St.  Maryle- 
bone. 

11.  •*  Water  Supply,  Drinking  Water,  Pollution  of  Water."    B.  A. 

Whitelegge,  M.D.,  B.sc,  D.F.H.,  Medical  Officer  of  Healtl » 
West  Biding  County  Council. 

12.  "  Systems  of  Sewerage  and  Sewage  Disposal."    Abthdb  Bbown, 

M.I5ST.G.E.,  Borough  Engineer,  Nottingham. 

A  number  of  Visits  and  practical  Demonstrations  were  arranged 
in  connection  with  the  Lectures  at  Hudders field,  Keighley,  and  Not- 
tingham,  Himiliar  to  those  proTided  for  the  students  attending  the 
I^ndon  Lectures. 

The  Coancil  desire  to  record  their  sincere  thanks  to  the  Lecturers 
both  in  London  and  the  provinces  for  the  great  benefits  they  have 
conferred  upon  the  Students,  and  for  the  assistance  they  have  given 
to  the  diffusion  of  Sanitary  knowledge,  by  the  preparation  and 
delivery  of  these  Lectures,  and  also  to  those  who  have  taken  so  much 
trouble  to  make  the  various  visits  Instructive  to  the  Students. 


EXAMINATIONS. 

Fob   Local   Subvbtobs. 

During  the  year  two  Examinations  have  been  held  in  London 
and  one  in  Dublin. 

At  these  Examinations  28  Candidates  presented  themselves*,  and 
20  received  Certificates  of  Competency,  as  regards  their  Sanitary 
knowledge,  to  discharge  the  duties  of  Local  Surveyors. 

The  Council  have  thought  it  desirable  to  discontinue  thesa  Examl- 
oatioQs. 
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Fob  Sanitabt  Inspectobs. 

Two  Examinations  were  held  in  Loudon  and  one  at  each  of  the 
fallowing  places : — 

Worcester.  Leeds. 

Ljnn.  Cardiff. 

Exeter.  Newcastle. 

Duhlin.  Manchester. 

At  these  Examinations  510  Candidates  presented  themselves,  and 
240  were  certified  competent,  as  regards  their  Sanitary  knowledge,  to 
discharge  the  duties  of  an  Inspector  of  Nuisances  under  the  Puhllc 
Health  Act,  or  of  a  Sanitary  Inspector  under  the  Fuhlic  Health 
(London)  Act. 

The  Council  are  glad  to  note  that  an  increasing  number  of  Sanitary 
Authorities  now  recognise  the  desirability  of  Sanitary  Inspectors 
holding  a  Certificate  of  competency.  There  are  now  30  Sanitary 
Authorities  in  the  Metropolis  and  over  100  in  the  Provinces  who 
mention  this  requirement  in  the  official  advertisements  for  these 
officers,  and  the  Council  trust  that  this  qualification  will  soon  be 
compulsory  throughout  the  kingdom. 

Since  these  Examinations  were  first  established  89  have  been  held, 
33  for  Local  Surveyors,  and  56  for  Inspectors  of  Nuisances,  and 
2,579  Candidates  have  been  examined,  of  whom  118  have  passed  the 
Examination  for  Local  Surveyors,  and  1,380  that  for  Inspectors  of 
Nuisances. 

SANITAEY  LEGISLATION. 

During  the  year  1893  many  Bills,  relating  more  or  less  to 
Public  Health,  were  introduced  into  Parliament.  Although  only  a 
few  of  these  passed  into  law,  they  were  all  carefully  watched  by  the 
Parliamentary  Committee  of  the  Institute ;  and  it  may  be  well  to 
include  in  this  report  a  list  of  these  measures,  and  a  note  of  the 
action,  if  any,  taken  by  the  Council. 

Cholera  Hospitals  (Ireland)  Bill,  Brought  in  by  Mr.  John  Morley 
and  Sir  Walter  Foster. 

A  Bill  to  enable  Sanitary  Authorities  in  Ireland  to  lake  possession 
of  land  for  the  erection  of  temporary  Cholera  Hospitals. 

This  Bill  received  the  Boyal  Assent  on  June  9th,  1893. 

Drainage  Separation  BilL     Brought  in  by  Mr.  Stephens. 

A  Bill  to  enable  Local  Authorities  to  separate  house  drainage  from 
rain  and  surface  w^ater. 

This  Bill  was  dropped. 
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Infeetiaus  Hospitals  Bill  (Lords).     Brought  in  by  The  Lord  Tbring. 

A  Bill  for  enabling  County  Councils  to  promote  the  establishment 
of  Hospitals  for  the  reception  of  patients  suffering  from  infectious 
diseases,  and  to  enable  County  Councils,  upon  the  report  of  the 
Medical  Officer,  to  acquire  sites  and  to  buUd  and  administer  hospitals, 
and  establish  training  schools  for  nurses. 

The  Council  sent  some  recommendations  to  Lord  Thring. 

The  Bill  received  the  Eoyal  Assent  on  Dec.  2Ist,  1893. 

Humbert  Registration  Bill.      Brought    in    by   Mr.   Knowles,    Sir 

Algernon  Borthwick,  Earl  Compton,  Mr.  Dixon,  Dr.  Farquhar- 

8on,  Mr.  Bowen  Rowlands,  and  Mr.  Sexton. 

The  Plumbers'   Begist ration  Bill,  the  provisions   of  which   were 

considered  in  1892  by  the  Committee,  was  again  introduced  into 

Parliament. 

The  Council  sent  suggestions  to  the  supporters  of  the  Bill.  The 
Standing  Committee  on  Trade  reported  on  the  Bill,  which  was  not 
further  proceeded  with. 

^WiV  Health  Acts  Amendment  Bill.     Brought  in  by  Sir  F.  S.  Powell, 
Dr.  Farqubarson,  Mr.  H.  T.  Hobhouse,  Sir  Reginald  Hanson, 
Mr.  Kendrick,  Mr.  Knowles,  and  Mr.  H.  J.  Wilson. 
A  Bill  to  amend  the  Public  Health  Acts  with  respect  to  Common 
I'Odging  Houses.      This   Bill    gives,   Clause   1  :    Discretion  as   to 
registration  of  lodging-house  keeper;   Clause  2:  An  obligation  on 
common  lodging  house  keeper  to  provide  for  the  proper  control  of 
his  house ;   Clause  3 :   Power  of  court  convicting  common  lodging- 
house  keeper  to  cancel  registration;    Clause  4:    Puts  penalties  on 
unregistered  lodging  houses ;  Clause  5 :  Provides  for  proper  sanitary 
conveniences  in   common  lodging  houses ;    Clause  6 :    Consists   of 
interpretation  clauses ;  Clause  7 :  Declares  that  the  Act  is  to  be  taken 
as  one  with  the  Public  Health  Act,  1875,  and  the  Acts  amending  the 
same. 

The  Council  sent  several  criticisms  on  the  Bill  to  the  members 
supporting  it. 
The  Bill  was  eventually  withdrawn. 

^Wic  Htalih  {London)  Act  Amendment  Bill.     Brought  in  by  Mr. 
James  Stuart. 
Tliis  Bill  dealt  only  with  the  financial  clauses  of  the  Act,  and 
received  the  Eoyal  Assent  on  Sept.  12th,  1893. 
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Public  Health  (London)  BUI.    Brought  in  by  Sir  H.  E.  Koscoe,  Sir  A . 
K.  EoUit,  Mr.  Bousfield,  Mr.  Howell,  and   Mr.  H.  L.  W. 
Lawson. 
A  Bill  to  amend  and  extend  the  Public  Health  (London)  Act  1891. 
The  Council  sent  several  criticisms  on  the  Bill  to  the  members 
supporting  it,  and  to  the  London  County  Council. 
The  Bill  was  dropped. 

Hiveri  Polhition  Prevention  BiU,     Brought  in  by  The  Viscount  Cross. 

A  short  Bill  to  explain  two  sections  of  the  Bivers  Pollution 
Prevention  Act,  1876. 

The  Bill  received  the  Eoyal  Assent  on  July  27th,  1893. 

Rivers  Pollution  Prevention  BiU,  No,  2.  Brought  in  by  Sir  Francis 
Powell. 

The  principal  object  of  this  Bill  was  to  improve  the  law  for  preven- 
ting the  pollution  of  streams,  by  extending  to  the  whole  of  England 
(as  far  as  applicable),  the  provisions  of  the  Mersey  and  Irwell 
(Private)  Act  of  1892. 

While  supporting  this  Bill,  the  Council  deemed  it  unnecessary  to 
petition  in  favour  thereof,  as  they  considered  it  would  not  need 
support. 

The  Bill  was  subsequently  withdrawn. 

Sanitary  Registration  Bill,  Brought  in  by  Mr.  Martin,  Sir  Algernon 
Borthwick,  Dr.  Cameron,  Dr.  Farquharson,  and  Mr.  Wootton 
Isaacson. 

The  Sanitary  Registration  Bill  has  been  before  Parliament  for 
several  years.  By  the  provisions  of  the  Bill  compulsory  legislation 
was  proposed,  under  which  every  dwelling-house,  school,  college, 
hospital,  asylum,  workhouse,  factory,  work-shop,  hotel,  and  lodging- 
house  would  have  to  be  inspected  by  what  is  called  in  the  Bill, 
licentiates  in  Sanitary  practice.  The  Council  considered  that  a  new 
authority  to  regulate  Sanitary  matters  would  be  thus  created,  which 
would  inevitably  clash  with  already  constituted  Local  Authorities. 

The  Council  petitioned  against  the  Bill,  and  Sir  Francis  PoweU 
presented  the  petition  to  the  House. 

The  Bill  was  dropped. 

LomI   Government  (England  Sf    Wales)  Bill.     Brought  in   by   Mr. 
Henry  H.  Fowler. 
The    Sanitary   provisions   of    this  Bill   were   considered   by   the 
Council  but  no  action  in  reference  thereto  was  taken.     The  Bill 
received  the  Hoyal  Assent  at  the  end  of  the  session,  1893-4. 
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BY-LAWS  OF  THE  LONDON  COUNTY  COUNCIL. 

The  Draft  By-Laws  of  the  London  County  Council  made  under 
the  Public  Health  (London)  Act,  1891,  were  referred  by  the  Council 
of  the  Listitute  to  a  Committee  for  consideration,  and  a  large  number 
of  amendments,  many  of  which  were  of  considerable  Sanitary  import- 
ance, were  forwarded  to  the  London  County  Council.  The  Council 
are  glad  to  note  that  the  more  important  of  these  amendments  were 
adopted  by  the  County  Council,  and  incorporated  in  the  By-Laws, 
which  have  been  approved  by  the  Local  Government  Board  and 
issued  to  the  public. 

FLUSHING  EEPOET. 

The  desirability  of   altering  the  Eegulations    made  under  the 

Metropolis  Water  Act,  1871,  so  as  to  allow  a  larger  quantity  than 

two  gallons  of  water  to  be   used  for  flushing   water-closets,   was 

broDght  before  the  Local  Government  Board  by  several  Metropolitan 

Sanitary  Authorities,  from  Nov.,  1892,  to  May,  1893,  and  the  matter 

was  refened  by  the  Local  Government  Board  to  the  London  County 

Council.    The  London   County   Council  applied  to  The   Sanitary 

Institute  for  an  opinion  upon  the  question  before  replying  to  the 

hxsl  Government  Board.     As  the  proposition  was  of  considerable 

sanitary  importance,  the  Council  of  the  Institute  carried  out  a  series 

of  special  experiments  on  the  subject,  and  recorded  the  results  for  the 

general  information  of  those  interested  in  the  question.     The  report 

containing  these  records  was  published  separately,  and  a  copy  was 

forwarded  to  the  London  County  Council.    It  is  also  included  in 

Voloine  XIV.  of  the  Transactions. 

After  receiving  this  report  and  making  some  further  enquiries,  the 
County  Council  in  December  last  sent  an  expression  of  opinion  to 
the  Local  Government  Board  that  the  Eegulations  made  under  the 
Metropolis  Water  Act,  1871,  should  be  altered,  so  that  every  water- 
closet  flush  cistern  should  be  so  constructed  as  to  be  capable  of  dis- 
charging three  gallons  of  water  at  each  flush.     This  recommendation 
was  referred  back  to  the  County  Council  by  the  LociU  Government 
Board  as  not  being  within  the  purport  of  the  Kegulations  referred 
to,  which  have  for  their  object  the  prevention  of  waste,  misuse  or 
t'oatamination  of  water.    They  have  therefore  slightly  modified  the 
wording,  and  have  agreed,  on  the  recommendation  of  their  Public 
Health  Committee,  to  make  application  to  the  Water  Companies  to 
amend  the  Begulations  in  the  direction  desired. 
In  addition  to   these  investigations   a  considerable    amount  of 
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experimental  work  has  been  carried  on  during  tbe  year  in  the  judginpr 
of  Sanitary  Apparatus  and  Appliances  selected  for  further  practical 
trial  at  the  Portsmouth  Exhibition  of  the  Institute. 

CHARTER. 

The  application  of  the  Institute  for  the  grant  of  a  Eoyal  Chaiter 
was  heard  by  the  Privy  Council  in  April  last,  but  after  consideration 
the  Council  informed  the  Institute,  that  while  fully  recognising  the 
useful  work  done  by  it,  they  had  not  found  themselves  able  to 
recommend  Her  Majesty  the  Queen  to  grant  a  Charter. 

THE  PAEKES  MUSEUM. 

Many  additions  and  changes  of  Exhibits  have  been  made  during 
the  year,  and  in  nearly  all  the  sections  something  of  interest  has 
been  done.  Among  the  most  notable  may  be  mentioned: — The 
installation  of  Electric  Supply,  which  has  been  arranged  to  illustrate 
the  adaptions  of  Electricity  to  Domestic  Purposes,  including  Light- 
ing,  Heating,  and  Cooking.  The  various  Instruments  used  for 
measuring  the  current,  both  as  regards  Voltage  and  Consumption,  can 
also  be  seen  in  action,  and  tbe  practical  application  of  the  Light  to 
the  sections  under  the  galleries  facilitates  the  examination  of  the 
Exhibits.  Several  demonstrations  of  the  convenience  of  Electricity 
for  various  purposes  have  been  given  during  the  year,  particularly  in 
connection  with  the  Lectures  to  Ladies,  when  Cooking,  Ironing, 
Heating,  Ventilating,  and  Lighting  Apparatus  were  specially  lent 
and  demonstrated  by  Messrs.  Crompton  &  Co. 

The  purchase  of  an  oxy-hydrogen  I^intem  with  the  necessary 
adjuncts,  including  slides,  has  considerably  added  to  the  facilities  for 
illustrating  Lectures,  and  several  of  the  Lecturers  have  taken  advan- 
tage of  the  apparatus. 

A  set  of  Microscopic  Slides  of  Poods,  <&c.,  have  been  added  to  the 
Museum,  and  are  available  for  the  use  of  the  Students. 

A  Collection  of  Apparatus  for  Demonstrating  Physical  Phenomena, 
including  Syphonage,  Pressure  of  Air  and  of  Water,  Capillarity,  &c., 
has  been  found  most  useful. 

To  the  Meteorological  Section  a  Fortin's  Barometer,  presented  by 
Dr.  Whitelegge,  has  been  added. 

A  number  of  small  Models  for  Teaching  Purposes  have  been 
collected,  classified,  and  arranged  for  study. 

A  permanent  form  of  numbering  the  exhibits  has  been  adopted 
and  carried  out  during  the  year,  and  is  found  to  be  a  great  improve- 
ment on  the  previous  arrangement. 
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The  preparation  of  a  new  Catalogue  of  the  Exhibits  is  in  a  forward 
state,  and  will,  it  is  hoped,  be  ready  early  next  month. 

The  attendance  both  of  visitors  and  students  has  considerably  in- 
creased during  the  year. 

1892. 

Visitow  to  the  Museum 16,575 

Classes  held        68 

Number  of  Students 959 

Lectures  held 42 

Total  attendance  at  Lectures    . .      . .  3,812 

Classes  of  Students  have  been  brought  to  the  Museum  by  the 
Sxaminers  or  Lecturers  of  a  large  number  of  Institutions,  includ- 
ing:— 


188S. 

Inereaie. 

18,606 

2,031 

87 

19 

1,043 

84 

48 

6 

4,991 

1,179 

The  Maria  Grey  Training  College- 

The  Nurses*  Training  College. 

The  Polytechnic. 

The  LoTidon  Post  Graduate 
Course. 

St.  George's  Hospital. 

The  Queen  Victoria  Jubilee  Insti- 
tution. 

St.  Thomas'  Hospital. 

Toynbee  Hall. 

Westbourne  Park  Institute. 


The  Architectural  Association. 

The  Central  T.M.C.A.,  Exeter 
Hall. 

The  Charing  Cross  Medical 
School. 

The  City  and  Guilds  Institution. 

The  College  of  State  Medicine. 

The  Croydon  T.M.C.  A. 

The  Kindergarten  Training  Col- 
lege. 

The  London  Hospital. 

The  Unirersity  of  London. 

Qeren  Classes  have  been  brought  by  private  teachers,  making  87 
Cbsses,  with  a  total  of  1,043  Students. 

The  Museum  has  thus  formed  an  influential  centre  for  the 
disaemination  of  Sanitary  knowledge. 

No  charge  is  made  for  the  use  of  the  Museum  for  these  Classes, 
but  the  numbers  are  now  so  numerous  that  the  Council  have  found 
it  necessary  for  the  convenience  of  those  attending  the  Museum  to 
require  a  formal  application  before  a  class  is  held. 

LIBEAEY. 

The  use  of  the  Library  is  steadily  increasing;  during  the  year  there 
hare  been  856  readers.  289  volumes  and  pamphlets  have  been  pre- 
sented to  the  Library  since  last  report,  A  List  of  these  is  published 
in  Vol.  XIV.  of  the  Transactions. 

In  the  latter  part  of  the  year  the  Committee  of  the  Internationa 
Congress  of  Hygiene  and  Demography  voted  to  the  Institute  the  sum 
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of  ^160  towards  the  cost  of  preparing  a  Catalogue  of  the  Library, 
which  is  much  needed,  and  the  work  is  now  in  hand,  but  further  funds 
will  be  required  to  enable  the  Committee  to  print  the  Catalogue. 

TRANSACTIONS. 

The  Transactions  for  the  year  1893,  Yolume  XIV.  of  the  Series, 
has  already  been  issued  to  the  Members.  The  Volume  contains  a 
record  of  the  Sessional  Meetings,  the  Special  Lectures  on  Sanitation 
of  Industries,  and,  as  frequent  requests  have  been  made  for  them, 
copies  of  some  of  the  Lectures  to  Sanitary  Officers.  It  also  includes 
an  Illustrated  List  of  Exhibits  to  which  Medals  and  Certificates  have 
been  awarded  at  the  Exhibitions  held  by  the  Institute  since  its 
Incorporation  in  1888. 

Although  not  strictly  belonging  to  the  work  of  1893,  the  Council 
think  that  the  Members  will  be  glad  to  know  that  it  has  been  decided 
in  future  to  issue  the  Transactions  in  the  form  of  a  Journal,  that  will 
be  published  quarterly  and  will  contain  general  sanitary  information 
in  addition  to  a  record  of  the  work  carried  on  by  the  Institute. 

EPITOME  OF  REGISTERS  OF  MEMBERS  AND 

ASSOCIATES. 

Hon. 
Felloes.       Fellows.     Membert.  AstocUtM.    ToUL 

Dec.  31,  1892     26  146        510        598       1280 

Elected        —  +5  +42  +163  +210 

Transferred    —  —  -5  -5  -10 

Resigned     —  —  -25  -16  -41 

Erased    —  -1  -13  -78  -92 

Died    -5  -6  -12  -7  -28 

Dec.  31,  1893    23        144        497        655       1319 

It  is  with  much  regret  that  the  Council  hare  to  report  the  death 
of : — Vice-Presidents  and  Fellows,  The  Rt.  Hon.  Lord  Derby,  k.o., 
LLJ).,  F.B.B.,  and  Prof.  J.  Tyndall,  d.cl.,  IiL.d.,  f.b.s.  ;  Hon.  Fellows, 
Dr.  W.  Roth,  Dr.  Giacinto  Pacchiotti,  and  Dr.  H.  Marie  Davy; 
Fellows,  J.  A.  Archer,  Sir  William  Bowman,  Bart,  M.n.,  ll.d.,  f.b.s., 
F.  Le  Gros  Clark,  f.b.8.,  and  Insp.-Gen.  R.  Lawson,  ll.d.  (late 
Treasurer);  Members,  Marcus  Beck,  h.b.,  Mrs.  E.  Beevor,  W.  H. 
Brace,  M.n.,  G.  B.  Carlton,  absoc.m.in8t.c.e.,  Rt.  Hon.  Lord  Ebury, 
F.  H.  S.  Murphy,  m.d.,  I).p.h.,  Miss  P.  Parkes,  J.  D.  Smith, 
H.D.,  D.F.H.,  Miss  E.  M.  Wakefield,  Charles  Wheeler;  Associates, 
W.  C.  Beck,  A.  Cheshire,  R.  W.  Jasper,  C.  Savory,  W.  A.  Shadrake, 
R.  Thompson,  R.  J.  Franks. 
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EXTENSION  OF  MUSEUM  AN^D  OFFICES. 

The  Council  have  for  some  time  felt  that  the  accommodation 
afforded  bj  the  present  premises  is  very  inadequate  for  the  growing 
requirements  of  the  Institute,  caused  by  the  rapid  increase  and 
deTelopment  of  its  work.  Thej  have  therefore  commenced  negotia- 
tions for  obtaining  additional  premises  in  Margaret  Street,  adjoining 
the  Museum. 

FINANCE. 
The  Tarious  derelopments  in  the  work  of  the  Institute  have 
necessitated  a  considerable  increase  in  the  expenditure,  and  the 
expenses  for  the  year  have  absorbed  the  balance  of  receipts  carried 
forward  for  the  past  three  years,  but  do  not  necessitate  any 
appropriation  of  capital  to  current  expenses. 

EPITOME  OF  THE  WORK  OF  THE  INSTITUTE,  1893. 

LONDOK  LbCTITBES  AND  EXAMINATIOKS.  Total 

Attendance. 

3  Sessional  Meetings  for  the  discussion  of  Sanitary  subjects        308 

4  Lectures  to  Ladies  on  Domestic  Hygiene        350 

6  Lectures  on  the  Sanitation  of  Industries         461 

35  Lectures  to  Sanitary  Officers 3872 

31  Practical  Demonstrations  for  Sanitary  Officers       . .      . .  963 

2  Examinations  Local  Surveyors 27 

2  Examinations  Sanitary  Inspectors 284 

87  Classes  hrought  to  Museum      1043 

170  7308 

Pbotdtcial  Lectubes  awd  Examination. 

65  Lectures  to  Sanitary  Officers 4030 

1  Examination  Local  Surveyors 1 

8  Examinations  Sanitary  Inspector 226 

74  4257 


T.  CRAWFORD, 
B.  WHITE  WALLIS,  Chairman  of  Council. 

Secretary, 

March,  1894. 
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STATEMENT  of  INCOME  and  EXPENDITURE 


S>r. 

Expenditure.  £    8.  d.      jC    8.   d. 

To  Rent,  Ratee,  Taxes,  and  Insurance   256  19  7 

„  Salaries  and  Wa^es  1051  14  0 

„  Coals  and  Care  of  Offices 47  18  7 

„  Repairs  and  Alterations   63  11  4 

„  Maintenance  of  Museum 37    7  2 

„  Library,  Binding,  &C.    8  12  4 

„  Postaj^e  and  Carriage    92    0  0 

„  Printing  and  Stationery  154    4  7 

„  Advertising 17  12  5 

„  Incidental  Expenses 98  13  7 

,»  Law  Charges  2  10  6 

„  Office  Furniture 13    4  8 

„  Depreciation  of  Leasehold  50    0  0 

1,894    8    9 

To  Transactions,  Cost  of  Printing,  &c.,  less 

Sales  and  Advertisements 306    7  9 

„  Sessional  Meetings    16    9  0 

„  Lectures,  Sanitary  Officers  486    9  6 

„         M       Sanitation  of  Industries 59  19  0 

„         „        Domestic  Hygiene   32    0  5 

„  Examinations 1,231    4  6 

„  Congress  6  19  3 

Exhibition  15    5  9 

Flushing  Experiments 23  18  4 


n 
»» 


2,178  13    6 
jg4,073    2    3 


To  Expenses  of  Application  for  Charter,  charged  to 

Capital  Account 532    2    6 

„  Life  Composition  Fund  (amount  reserved  in  respect 

of  previous  Compositions)  178  10    0 

»,  Balance  for  the  year  1893  brought  down 657  18  11 

1.368  11    4 
t,  Balance  to  be  carried  forward   10,066    4    6 

£11,434  15  10 

Examined  and  approved, 

Alfd.  Lass,  Wood  &  Co.,  Chartered  Accountants,  1   >.,  jv 
Magnus  Ohben,  AssocM.Inst.C.E,,  /  ^«*««<^- 
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for  the  Year  ended  31  at  December,  1893. 


Income,  £    8.   d.      £    b.   d« 

By  Anooal  Sabscriptions  884  15    7 

„SntnnceFee« 36  16    0 

»  FeUowahip  Fees 21    0    0 

9  Donations 4    4    0 

N  IntenBt  on  InTestmento  251    7    1 

1.178    1    8 

„  niiutnted  List  of  Awards  7    7  11 

»  LectoTOS,  Sanitary  Officers  400    8    2 

n       n       Domestic  Hygiene  27  15  10 

»Emmnations 1,800  12    6 

H  Poblieations  —  FIait's     and    Simon's  — 

Ph>flt  on  Sales 0  17    3 

2.237    1    8 

3,415    3    4 


9 


Btlance,  excess  of  expenditure  over  in- 
come for  the  year  1893,  carried  down  657  18  11 


£4.073    2    3 


Bj  Balance  brooght  forward  from  last 

•coonnt  (imT. 11,434  16  10 


£11,434  15  10 
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GENERAL   BALANCE  SHEET, 


lAabiUtief,                                       £    8.  d. 

To  SabscriptioDS  paid  in  advance  for  1894  28    7  0 

„  Examination  Fees           „                ?»      44  14  0 

.,  Life  Composition  Fund    178  10  U 

„  Library  Ofttalogue  Account 168  11  2 

„  Sundry  Creditors 661  11  3 

1,076  13  6 

„  Balance  of  Assets  over  Liabilities 10,066    4  6 


£11,142  17  11 


Examined  and  approved, 

Alpd.  Lass,  Wood  &  Co ,  Chartered  Accountants,  \  j  j^ 
Magnus  Ohbkn,  Assgc.M.Ikst.CB,  /  -^"»»«»''- 
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31at  DECEMBER,   1893. 

Assets,  ^    8.  d.      £    s.  d. 

By  Lease  of  Premiaes,  7  yean  uneitpired  ...  344    3  8 
«  libiwry    and    Contents    of     Museum, 

eenmated  value 600    0  0 

M  Furniture     and     Fixtures,    estimated 

value 100    0  0 

^  Tiansactions    and    Publications,    esti- 
mated value 599    4  9 

^  Fsrr's  Works,  estimated  value  24    7  K 

^  Simon's     „                 „               98  10  0 

1,665    6  11 

«  Sundry  Debtors — 

Members'  Subscriptions  in  Arrear  ...  101    6  6 
Fellowship  Fees               „             ...  5    6  0 
Entrance        „                  „             ...  26    6  0 
Amount  due  on  account  of  Provin- 
cial Lectures 48    0  0 

180  16    6 

M  Cash  at  Bankers  on  Current  Account  ...  117    6  6 

-     „              »,       on  Deposit  178  10  0 

296  15    6 

^  Investment (^,248  lis. Id. Consolidated 

Stock)  valued  at 9,000    0    0 

JE11,142  17  11 


THOMAS  CRAWFORD,  Chairman  of  Council. 
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FELLOWS,  MEMBERS  &  ASSOCIATES  ELECTED, 

From  January  to  Marchy  1894,  inclusive. 


•08 


(I0« 


FELLOWS  (Fellow  Saw.  Inst.) 

Bag.       Date  of 
Xo.       Election. 

*"  1894.  Feb.       Boobbteb,  Phillip,  m.b.,  M3.C.8.,  m.o.h.,  The  Ouild- 

hall,  Nottingham, 
•**1894.  Feb.      Cobnish,  Surg.-Genend,  William  Eobert,  f.b.cs., 

C.I.S.,  Q.H.F.,  8,  Cresswell  Gardens,  S,  W, 
•'**  1894.  Feb.      Fosbboke,  George  Haynes,  m.b.c.s.,  l.b.a.,  i).F.H.CAin. 

Bose  Place^  Worcester. 

MEMBERS  (Mem.  San.  Inst.) 

t  Pasted  Examination  as  Local  Surreyor. 
t  Passed  Examination  as  Inspector  of  Noisanoes. 

'"'  1894.  Feb.    t Adams,  Henry  Charles,  23,  Valentine  Road,  King's 

Heath,  Worcestershire, 
1894.  Mar.      Beeston,  Charles  Samuel,  Architect  and  Surveyor^ 

OrmskirJc,  Lancashire. 
1894.  Mar.    fCLABS,  Jesse,   ASSOG.M.iNBT.c.E.y  Local  Surveyor^ 

Sleaford,  Lincolnshire. 
^••1894.  Jan.       Cobbett,   Wilberforce,    CivU  Engineer,    Fareham^ 

Hants, 
'"  1894.  Mar.    J:Hbbbod,  Herbert,  Surveyor  and  Sanitary  Inspector^ 

Barrow-upon-Soar,  Loughborough,  Leicestershire. 
"'•'1894.  Jan.     fHiLL,  William  Henry,  Jun.,  Audley  House,  Cork, 

Ireland, 
*"  1894.  Mar.     Kino,  Surg.-Major  Walter  Gkwen,  m.b.,  cm.,  d.p.h.. 

Sanitary  Commissioner,  Fort  St,  George,  Madras, 

India. 
**^1894.  Feb.    tLEB,    Lennie   Henry,    Puhlie    Works  Department, 

Calcutta,  Bengal,  India. 
*°*1894.  Feb.      Mason,   John   Sigismund,  Surveyor,  Sierra  Leone, 

West  Africa. 
*®'1894.  Feb.      Oke,  Francis  Robt.,  Assoc. m.inst.cb.,  5,  CoppentaU 

Terrace,  Crewe,  Cheshire. 
*"1894.  Mar.      O'Sullitan,  John  G.,  assoo.inst.c.b.,  City  Engi-- 

neer's    Office,   City    Hall,   Dublin    (2    Charleville 

Terrace,  N.C,  Road). 
"'1894.  Mar.     Pain,    Coard   Squarey,  assoo.inst.c.b.,  r.8.i.,  14, 

North  John  Street,  Liverpool. 
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B^g.       I>»t«  of 
No.        Election. 

"**  18U4.  Mar.     Pabbt,  William  Kaje,  assoc.m.inst.c.e.,  35,  Dame 

Street,  Dublin. 
***  1894.  Jan.       Kba,  John  Todd,  2,  Llanion  Terrace,  Pembroke  Dock, 

Pembroke. 
'^^ISW.  Jan.       ScHOESTEiN,  Gustave,  m.a.,  m.d.  (oxon.),  m.b.c.p., 

D.P.H.,  11,  Portland  Place,  W. 
^^  1894.  Jan.     tSfiWABD,  William  B.,   35,  Benhill  Road,  Camber- 

well,  S.E. 
*^  1894.  Feb.      Silk,  Albert  Edward,  ajssoc.m.inst.c.e.,  c/o  Messrs. 

King,  Hamilton  ^  Co.,  7,  Hare  Strut,  Calcutta, 

India. 
*"  1894.  Jan.       Stokes,  Frank,  p.a.i.,  49,  Upper  Baker  Street,  N.  W. 

(11,  Welbeck  St.,  W.). 
*''1894.  Mar.      Wabby,  John  King,  m.d.,  d.p.h.,  m.o.h.,  Town  Hall, 

Hackney,  JS.E.  (24,  South  Hill  Park,  Hampetead 

Heath,  N.W). 
^1894.  Jan.  t+ Willis,  Edward,  124,  High  Street,  Eton  College, 

Bucks. 

ASSOCIATES  (Assoc.  San.  Inst.) 

I  Passed  Examination  as  Inspector  of  Naisanoes. 

'^*1894.  Mar.    J  Addison,  Scott,  15,  Mostyn  Road,  Bow,  E. 
'=^1694.  Jan.     JAubin,   Percy  Adrian,   29,  St.  James  Street,  St. 

Heliers,  Jersey, 
**'1S94.  Feb.    JBalfofb,   Alexander,    178a,  High  Road,  Kilhum, 

N.W. 
""^  1894.  Mar.    JBabkeb,  Frederick,  5,  Lawrence  Street,  Stockton-on- 

Tees,  Durham, 
'"1894.  Feb.    JBabkeb,  George  Forster,  68,  Hillier  Road,  Wands- 

uforth  Common,  S.  W, 
'"1894.  Feb.    JBabton,  James  Henry,  14,  Toung's  Rd.,  Folkestone, 

Kent. 
•**  1894.  Feb.    JBlackbubn,  Thomas,  26,  Devonshire  Place,  Brighton, 

Sussex. 
"'^*  1894.  Mar.    JBlowfield,  Ernest  Frederick,  3,  Camberwell  Station 

Road,  S.E. 
**-1894.  Feb.    JBoden,  Walter  John,  133,  FinchUy  Road,  N.W. 
^'^1894.  Mar.    iBBOMLEY,  James,  Rothwell  Estate   Office,  Sharpies 

Hall.  Bolton.  La^icashire. 
*"1894.  Feb.    JBudden,  Alexander,   Junr.,  Mission  House,  Larch 

Road,  BaUiam,  S.  W. 
'*^1894.  Feb.     JBubbinqton,  Thomas  Madge,  Prospect  Place,  Swiyi- 

don,  Wilts. 
•®'1894.  Mar.    iCASS,  Thomas  Foley,   6,  Lansdowne  Street,  Hull, 

Yorkshire. 
•'U894.  Feb,    JCattbball,  James   Lamb,   270,    Vauxhall  Bridge 

Road,  Pimlico,  S.  W. 
•®*1394.  Mar.    JChapman,  Cecil  R.  W.,  5,  Carshalton  Road,  New 

LaJcenham^  Norwich, 
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Bag.       Dftto  of 
No.       ElactioD. 

"*•  1894.  Mar.    JCollett,  Henry  Herbert,  77,  Myrdle  Street,  Com- 

mereial  Road,  E. 
*"  1894.  Feb.    iCooK,  Joseph,  20,  Oowan  Avenue,  Fulham,  5,  W. 
•"  1894.  Feb.    JCook,  WiUiftm,  7,  Duddon  Eoad,  Askam-in-Fumen, 

Lancashire, 
**'1894.  Mar.    JCoupe,  Edward,  14,  Boyle  Road,  Chorley,  Lancashire. 
'*'M894.  Jan.     tCox,  Charles,  Sanitary  Inspector,  Vestry  UaU,  MiU 

End,  E. 
"^1894.  Mar.   $Cbathobk,  Joseph,  Gordon  Street,  Garrison  Lane, 

Birmingham, 
"*  1894.  Feb.    JCubd,  Albert  E.,  24,  David: s  Road,  Forest  HiU,  S.E. 
•^^894.  Mar.   5:Cubtin,  William  H.,  12,  StudUy  Avenue,  Holder ness 

Road,  Hull. 
•^•1894.  Mar.    JCubtis,  James,  Court  House^  Marylebone,  W. 
*"  1894.  Feb.    JDavibs,  Albert  John,  154,  /Severn  Road,  Cardiff, 
*"*«  1 894.  Mar.    JDeanb,  Miss  Lucy  Anne  Evelyn,  100,  Fulham  Road, 

South  Kensington,  S,  W, 
**^1894.  Mar.    JDeakb,  Frederic,  7,  Walton  Terrace,  HanweU,  Mid- 

dlesex, 
""1894.  Jan.     JDunbab,  Miss  Margaret,  41,  Great  Coram  Street, 

W.C. 
*"1894.  Jan.     JDunn,  Miss  Lottie  Elizabeth,  KelJUld  Lodge,  York. 
"•1894.  Jan.     JEdwabds,    William,    24,    Craven    Street,    Charing 

Cross,  W.C. 
®'*^1894.  Mar.    JEgglestonb,   Wm.   Morley,  Stanhope,  Darlington, 

Durham. 
'^''•1894.  Mar.    JElletson,  John Malam,  131,  Toc^^rooit  Street,  S.W. 
"•1894.  Feb.    JFillis,  Edgar,  3,  Chester  Terrace,  Brighton,  Sussex. 
*"  1894.  Feb.    JFowlbs,  Joseph  H.,  13  &  16,  Hornby  Street,  Hey- 

wood,  Lancashire. 
""1894.  Feb.    JGoodbbham,  Francis  F.,  Corporation  DepSt,  Estcourt 

Road,  Great  Yarmouth. 
•''U894.  Mar.    JGbicb,  Malcolm,  8,  Albert  St.,  Regent's  Park,  N.W. 
""1894.  Feb.    JHall,   James  William   Wharton,  34,  St.  Julians 

Road,  Kilbum,  N.W. 
•*'*1894.  Mar.    JHabobbaves,  John  E.,  53,  Berry  Street,  Burnley, 

Lancashire. 
"°1894.  Jan.       Harbison,  George,  Jan.,  9,  Russell  Gardens,  Hol- 
land Road,  Kensington,  W. 
""1894.  Feb.    JHenlbt,    Sidney    Herbert,    22,    Grosvenor   Road, 

Richmond,  Surrey. 
•"1894.  Mar.      Holes,  John,  267,  Tonge  Moor  Road,  Tonge,  Bolton, 

Lancashire. 
"•n894.  Mar.    +Howbs,  Ernest,  19,  Flint  Street,  Walworth,  S.E. 
""1894.  Mar.   jHuTTON,  Albert  Edward,  38,  Swamp,  Queensbury, 

Yorkshire. 
""1894.  Feb.    t  Jackson,  Thomas  Henry,  1,  Badsworth  Road,  Cam- 

berwell,  S.E. 
""•1894.  Feb.    $  Jordan,   Edward  T.  D.,   191,   Hoe  Street,   NortJi 

Walthamstow,  Essex. 
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B«c.      Dftteof 
Nu.       Electiao. 

■^1894.  Mar.   ^Keitdall,  Alan,  46,  Sefton  Street^  Souihport^  Lan- 
cashire, 
*"  1894.  Feb.    JEj^appett,  Benjamin  Albert,  East  VieWf  New  Boad, 

Weybridge,  Surrey, 
**1894,  Feb.    XLell,  George  Davey,   167,  Brunswkk  Itoad,  Pop- 
lar, E. 
•"1894.  Feb.   JLnjiiE,  Edward  John,  97,  St.  John's  Wood  Terrace, 

N.W. 
1894.  Jan.    JLton,  Frederic  H.,  6,  Grafton  Street,  Mile  End,  E. 
'1894.  Feb.    JMarks,   Charles  William,  27,  Sliafteshury  Street, 

Eecles,  Lancashire, 
1894.  Feb.    tMABSHALL,  John,  Rural  Sanitary  Authority,  Hornby, 

Lancashire, 
1894.  Mar.  ^Mabtin,  Henry  Bichard,  Essendine  Boad,  CaUrham, 

Surrey, 
'1894.  Feb.   JMat,  William  John,  f.b.g.8.,  p.s.sc.,  29,  Sandring- 

ham  Boad,  Dalston,  N, 
'1894.  Feb.    +MIU.AED,  William,  1,  Holmes  Place,  FuLham  Boad, 

S,  W. 
1894.  Feb.    JMiltoh",  John,  47,  Mount  Bow,  Berkeley  Square,  W, 
^S94,  Jan.     JMoffatt,    Miss    Sidney   L.   Paget,   Holy   Trinity 

Vicarage,  Blackburn,  Lancashire, 
*^  1894.  Feb.    iMooBE,    Charles,    Sanitary  -  Inspector,    Wrexham, 

Denbigh,  N,  Wales, 
^'  1894.  Jan.     JMobgan,  Forbes.  62,  Camden  Street,  N.  W. 
•*'  1894.  Jan.     JMusb,  John  GUI,  27,  North  Hamilton  Street,  Kil- 
marnock, Ayrshire, 
***1894.  Mar.   JO'Cohnob,  James,  Coomhes  Croft  House,  High  Boad, 

TotUnham,  N, 
*"  1894.  Mar.    JObknbt,  Wm.  Carnegie,  Moncrieffe,  Bridge  of  Earn, 

Perth,  N.B. 
"^'1894.  Feb.    iPABSLOW,  Charles  James,  39,  Linver  Boad,  Fulham, 

S.W, 
'^'1&94,  Mar.   JPlbsted,  Horace  Thomas,  6,  Emily  Terrace,  Putney, 

S.W, 
"'1^94.  Mar.   JPlumbe,  Walter,  14,  Kennington  Orove,  S.E. 
'*'1894.  Mar.   JPBnrcB,     Stephen    Ernest,    37,     Warwick    Street, 

Boiherham,  Yorkshire, 
'^1894.  Feb.    tPuzBY,  Frederick,  187,  Brighton  Bd.,  Croydon, S,W. 
^^1894.  Mar.    JK-apson,  Thomas  Henry,  28,  Poynings  Road,  Upper 

HoUoway,  N, 
1894.  Feb.    XReid,  William  John,  99,  Bradbury  Place,  Belfast. 
1894.  Mar.   JEickbtt,  George,  Boxburgh  House,  Westgate-on-Sea, 

/Lent, 
•"1894.  Mar.    jBiggb,  John  Wm.,  17,  St.  Leonardos  Terrace,  New- 
ton Abbot,  Devonshire. 
*1894.  Jan.     tKoBSOir,  Charles,  3,  Chirton  Boad,  North  Shields, 

Northumberland, 
*"1894.  Mar.    {Bohebil,  Wm.  George,  20,  Burnhy  Street,  Green-- 

vnch,  S.E. 


in 


80  MWMBTBIM  ELBCISD. 

Btff.       Data  of 
Na       Election. 

'*'"1894.  Mar.   ^Bousb,  Francis   James,  8TUD.n78T.c.E^   3,  Manor 

Way,  Blackheaih,  S.E. 
"*1894.  Mar.    jRuoo,  Hugh  Daniel,  22,  Wooditoeh  Road,  Poplar, 

E. 
'"1894.  Mar.    t^AiMOV^jB^snQS,  Ditiricl  Sanitary  Insptctor^Glaigow, 

N.B. 
""  1894.  Feb.       Scales,  Alfred,  29,  ffertingfordhury  Road,  Hertford, 

BerU. 
•"1894.  Mar.    JSoabfb,  Eoland,  19,  The  CJuue,  Clupliam  Common, 

S.W. 
*'^^1894.  Mar.   iJiSpbabb,  Henry  Horatio,    28,  Shakespeare    Eoad, 

Northampton. 
""1894.  Mar.    JSmith,  James,  7,  Park  Street,  Macclesfield,  Cheshire, 
""  1894.  Feb.    iSwiNNoCK,  William  James,  218,  Sultan  Road,  Land- 
port,  Hampshire. 
'*^n894.  Feb.      Thomas,  Henry,  Totvn  Hall,  Spa  Road,  S.E.  (78, 

Southwark  Park  Road,  S.  W.) 
•**U894.  Jan.     jTubnbull,  Frederick  E.,  24,  York  Street,   West 

Hartlepool,  Durham. 
'*''1894.  Mar.   t Walker,  James  Edward,  Vine  Cottage,  Hunstanton, 

St.  Edmunds,  Norfolk. 
'*^1894.  Feb.     JWallts,  Francis  F.,  Town  HaU,  Swanage. 
•"^1894.  Mar.    JWauqh,  Matthew,  Hexham,  Northumberland. 
-'U894.  Jan.     JWat,  William,   159,  HartJUU  Road,    WimhUdon, 

S.W. 
"'"1894.  Feb.      West,  William  Washington,  3,  Henrietta    Villas, 

Lower  Road,  Sf  Town  HaU,  WaUhamstow,  Essex 
"°^  1894.  Mar.    JWhitb,  Frank,  38,  Maple  Street,  Northampton. 
""1894.  Jan.    JWilson,    Marmaduke    Temple,    69,     Narrowgate, 

Alnwick,  Northumberland. 
"**1894.  Mar.   JWolters,    Wm.    John,    62,    Huntingdon    Street, 

Bamsbury  N. 
®^1894.  Mar.    $Toung,   Thomas,  Local  Board  Office,  Blay don-on- 

Tyne,  Durham. 


OBITUAET. 

IkSPECTOB-OsKEBAL    BoBEBT    LaWSON,  LL.D.,   Q.H.F. 

Inspector- General  lawson  died  on  Feb.  8th,  1894,  at  Aberdeen,  at 
the  age  of  79.  He  was  born  in  1815.  At  the  age  of  20  he  was 
appointed  Assistant-Surgeon  in  the  Army,  and  served  in  the  West 
Indies,  the  West  Coast  of  Africa,  Cape  (Jolony,  and  in  the  Hospital 
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at  Scutari  during  the  Crimean  War.  In  1867  he  received  the  rank 
of  Iiupector-Grenera]  of  Hospitals  (a  title  which  is  now  obsolete),  and 
retired  from  the  Army  in  1872. 

After  his  retirement  Inspector-General  Lawson  acted  on  several 
Commissions.  He  received  the  degree  of  LL,D.  from  the  University 
of  Aberdeen  in  1884,  and  was  appointed  Hon.  Physician  to  the 
Queen  in  1891. 

He  took  a  great  interest  in  Meteorology  and  in  the  study  of  the 
progress  of  epidemic  diseases,  especially  Cholera.  He  was  also  an 
ictire  sanitary  reformer,  and  his  zeal  in  carrying  out  preventive 
OKasures  in  the  Crimea  brought  him  into  collision  with  the 
aathorities. 

Inspector-General  Lawson  was  a  member  of  The  Sanitary  Institute 
and  of  the  Parkes  Museum  for  many  years  before  their  amalgamation, 
and  afterwards  became  Treasurer  of  the  Institute  in  succession  to 
Ix)rd  Braye.  He  devoted  much  time  to  the  interests  of  the  Institute, 
until  failing  health  compelled  him  to  resign  the  Treasnrership  in 
August,  1893.  His  loss  was  much  regretted  by  the  Council  and  by 
all  who  came  in  contract  with  him. 

He  was  buried  in  Nellfield  Cemetery  at  Aberdeen  on  February 
12th. 

E.  W.  W. 


CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY. 

Jaiojaby  to  Mabch,  1894. 

%*  For  jpublieations  of  Societies  and  Instituti^mSy  Sfc,^  see  under 

"  Academies.** 

ACADEMIES  (Ameeican). 

Ibnitoba.  Historical  and  Scientific  Society.  The  Social  Customs 
and  Amusements  in  the  early  days  in  the  Bed  Elver  Settlement 
and  Buperto  Land.    By  J.  McBeth.    7  p.,  8vo.    Winnipeg,  1893. 

The  Society, 

Historical  and  Scientific  Society.      Annual  Report  for  the 

year  1892.    23  p.,  8yo.    Winnipeg,  1893.  The  Society. 

Ontario.  Assodatian  of  Executive  Health  Officers.  Report  of  the 
Eighth  Annual  Meeting  held  at  Guelph  June  27th  and  28th, 
1B93.    175  p.,  8?o.    Toronto,  1894.  The  Association. 

(Aubtbalian). 

Melbouine.  Australian  Health  Society.  Eighteenth  Annual  Report 
for  1892-3.     16  p.,  8yo.     Melbourne,  1893.  The  Society. 

(CoKTIKEirrAL). 

loma.  S.  Universitd  di.  Annali  dell'  Istituto  d'  Igiene  Speri- 
mentale.  Vol.  III.  (nuora  Serie).  Ease.  HI.  and  IV.  330  p., 
8vo.    Roma,  1893.  Prof.  A.  Celli. 

VOL.  IT.     PABT  I.  r 
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Local  Govermnent  Board.  Dr.  Wheaton's  Seport  on  an  Outbreak 
of  Enteric  Fever  in  the  Town  of  Atherstone.  12  p.,  f.cap. 
London,  1893.  The  Board. 

Model    Bj-Laws   No.   9,  issued   for  the  use  of  Sanitary 

Authorities.     51  p.,  8yo.     London,  1893.  Purchased. 

Dr.  Monckton  Copeman's  Beport  upon  the  Sanitary  Condi- 


tion of  the  Village  of  Thorpe,  St.  Andrew  in  the  Blofield  Bural 
Sanitary  District.     20  p.,  8vo.     London,  1894.  The  Board. 

Dr.  Sweeting's  Beport  on  the  Circumstances  Attending 


Beoent  Prevalence  of  Fatal  Diphtheria  in  the  Alton  Begistration 
Sab-District,  Hants.     8  p.,  f.cap.     London,  1893.  TJie  Board. 

Dr.  S.  W.  Wheaton's  Beport  on  the  Prevalence  of  "  Fever  " 


in  the  Urhan  District  of  Aston-in-Makerfield.     10  p.,  f.cap.    Lon- 
don, 1894.  The  Board. 
London  County  CoundL     Beports  on  Sewer  Air.     Investigations 
by  J.  Parry  Laws,  F.I.C.  15  p.,  f.cap.  London,  1893.     The  Council. 

MEDICAL  OFFICEBS'  BEPOBTS. 

Tanpiay  . .     for  the  year  1893.  P.  Q.  Karkeek. 

Whitediapel  „  „  J.  Loane. 

Kw  Tyne  Part  Sani- 

tKty  Authority  „  „  IT.  E.  Armstrong. 

Soxbmigji  County  Council,  1892.  A.  Morris. 

Metropolitan  Water  Supply,  B4)yal  Cmnmission  on.  Beport  of  the 
Boj^  Commission  appointed  to  inquire  into  the  Water  Supply  of 
the  Metropolis.     72  p.,  f.cap.     London,  1893.  Purchased. 

Boyal  Commission  on.     Appendices  to  Minutes  taken  before 

tbe  Boyai  Commission.  692  p.,  f.cap.  London,  1893.  Purchased. 
Boyal  Commission  on.    Minutes  of  Evidence.    555  p.,  f.cap. 


London,  1893.  PanHiased. 

Royal  Commission  on.     General  Index  to  the  Beport.     Min- 


utes of  Evidence  and  Appendices.     39  p.,  f  .cap.     London,  1 893. 

PurcTiased. 
K)del  By-LawB  under  the  Public  Health  Amendment  Act,  1890. 

50  p.,  8vo.     London,  1893.  Purchased. 

Mnaoama'  Association.     Beport  of  Proceedings,  with  the  Papers 

read,  at  the  Fourth  Annual  General  Meeting,  held  in  London, 

July  3rd  to  7th,  1893.     140  p.,  8vo.    York  and  Sheffield,  1893. 

TTie  Association. 
Hew  Tork.     State  Board  of  Health.    Twelfth  Annual  Beport  for  the 

year  1891.     658  p.,  8vo.     Albany,  1892.  The  Board. 
State  Board  of  Health.    Thirteenth  Annual  Beport  for  the 

year  1892.     736  p.,  8vo.     Albany,  1893.     (8vo  Vol.  of  maps 

accompanying).  Tlie  Board. 

VottSngbam.     The  Meteorology  of,  for  the  year  1893.     6  p.,  f.cap. 

(map).     Nottingham,  1893.  P.  Booh/ear. 

Ottawa.     Inland  Bevetitie  Department.    Laboratory  of  Inland  Bevenue 

Department,   Ottawa,  Canada.      Bulletin,  No.  34.      "Alcoholic 

Tinctures."     19  p.,  8voi  The  Department. 
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Parkes,  Dr,  Louis,  Infectious  Diseases — ^Notification  and  Preven- 
tion.    185  p.,  8vo.     London,  1894.  The  Author. 

Patent  Office.  Abridgements  of  Specifications  {Period  1877—1883) 
Relating  to.  Acids,  Alkalies,  Oxides  and  Salts,  Electricity 
and  Magnetism,  Metals  and  AUojs,  Manufacture  of  Iron  and 
Steel,  Wearing  Apparel,  Fire  Extinction,  Gkw  Manufacture, 
Hydraulic  EDmneering,  Building  and  Structures,  Grinding  and 
Burnishing,  Beverages,  Bleaching  and  Dyeing,  Cooking  and 
Kitchen  Appliances,  Cements  and  like  Compositions,  &c. 

Am>endices  to,  Un-iUustrated.      Division  I.,  Firearms  and 

Similar  Weapons.  Division  I.,  Head  Coverings.  Division  11. » 
Cartridges,  Projectiles,  and  Explosives.  Division  II.,  Body  Cover- 
ings. Division  III.,  Foot  Coverings.  Division  IV.,  Dress  Fasten- 
ings and  Jewellery.  Photography,  Sewing;,  and  Embroidering. 
Preparing  and  Cutting  Cork,  Bottling  Liquids,  Securing  and 
Opening  Bottles,  and  the  like.  H,M.  Patent  Office, 

Begistrar-Gteneral.  Ireland.  Twenty-ninth  Detailed  Annual  Be- 
port  containing  general  abstract  of  numbers  of  Marriages,  Births, 
and  Deaths  in  Ireland  during  1892.    193  p.,  f.cap.    Dublin,  1893. 

Begistrar-  General. 

Scotland.  Thirty-Seventh  Detailed  Annual  Beport  of  Births, 

Deaths,  and  Marriages,  1891.    459  p.,  8vo.     Edinburgh,  1893. 

Registrar-General. 

Borne.  Nuovo  methodo  analisi  delle  materie  coloranti  artiliciali 
derivate  dal  catrame  del  Dott  Giovanni  Eota.  28  p.,  f.cap.  Boma, 
1893.  Ministero  delV  Intemo. 

L'Azione  del  suolo  sui  Germi  del  carbonchio  :   studio  critico- 

sperimentale  del  Dott  F.  Bolando.    36  p.,  f.cap.    Boma,  1892. 

Ministero  deJV  Intemo. 

Contributo  alio  studio  della  tossicatii  dello  spiriUo  colerigeno 

TMassaua-Ghinda)  dei  dottori  F.  Inghilleri  e  F.  Eolando.  ^  p., 
I.  cap.    Eoma,  1893.  Ministero  delV  Intemo. 

SuUe  Funzioni  reciproche  dei  sali  inorganici  nella  inanizione 


minerale  e  nelle  malattie  consuntive  per  il  Dott  Giuseppe  Sanarelli. 
29  p.,  f.cap.     Boma,  1893.  Ministero  ddV  Intemo. 

Sanitary  Becord  Diary  for  1894.    150  p.,  8vo.    London,  1893. 

The  Editor. 

Scott,  Robert  H.    Elementary  Meteorology.     410  p.,  8vo.     London, 
1893.  Purchased. 

Qtewaxt,  Prof .  Balfour.    Physics.     170  p.,  16mo.     London,  1891. 

Purchased. 

Stockport,  Borough  of.    Information  from  various  Towns  respecting 
House  Drainage,  Ac.      32  p.,  f.cap.      Stockport,  1894. 

i/«  Athtnson.. 

Truman,  Mary^  and  Sykes,  Edith.    Disinfection.    27  p.,  8vo.    Lon- 
don. Miss  Sykes. 

Food  for  the  Sick.    52  p.,  8vo.     London.  Miss  Sykes. 
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Uiuted  states  Anny.  Index  Catalogue  of  the  Librarj  of  the  Sur- 
geon-QeiiBral's  Office.  Vol.  XIV.,  Sutures— Universally.  1016 
p.,  4to.     Washington,  1893.  Surgeon-Oeneral,  U,  S.  Army. 

Wood,  Br.  W.  A,  Animals  a  cause  of  Scarlet  Fever  and  Diphtheria. 
4  p.,  8vo.  Augiralian  Health  Society, 

Wortlidmgton,  T.  Locke.  Dwellings  of  the  People.  164  p.,  8vo. 
London,  1893.  Purchtised. 


MEETINGS  HELD  DURING  JAN.  TO  MARCH,  1894. 


Sessiokal  Meetings 

of  the  Institute  were  held  on  January  10th,  when  an  address  was 
delifered  by  R.  Thorne  Thome,  C.B.,  F.E.S.,  on  "  The  Etiology, 
Spread,  and  Prevention  of  Diphtheria"  (see  page  7),  and  on 
lebruaiy  14th,  a  paper  was  read  by  P.  J.  Waldo,  M.A.,  M.D.,  on 
''The  Sanitation  of  Places  where  Food  is  Stored  and  Prepared" 
(see  page  21).  About  140  Members,  Associates,  and  Visitors 
attended  each  meeting. 

The  Sbyenth  Coubse  of  Lectures 

on  Domestic  Hygiene  specially  intended  for  Ladies  was  given  by  A. 
T.  Schofield,  M.D.,  M.R.C.S.,  on  March  2nd,  6th,  9th,  and  13th,  the 
subjects  were  "  Modem  Hygiene,  Practice  in  Infancy,  in  Childhood, 
in  Adolesence,  in  Maturity,  and  Decay."  Her  Royal  Highness  The 
Duchess  of  Albany  attended  three  of  the  Lectures,  and  there  was  an 
average  of  130  ladies  present  at  each  Lecture. 

Lbctuees  ajud  Demoxstbations  to  Sanitaby  Officbbs,  London. 

The  Seventh  Course  consisting  of  18  Lectures  and  16  Practical 
Demonstralions,  and  Visits  of  Inspection  to  Trade  Premises,  Refuse 
Disposal  Works,  &c.,  commenced  on  January  26th,  and  ended 
on  April  2nd,  130  Students  entered  their  names  for  this  Course. 

Nottingham. 

The  Lectures  in  connection  with  the  Nottingham  County  Council 
and  Nottingham  County  Borough  were  concluded  on  February  17th. 
Over  60  Candidates  entered  their  names  for  this  course.  Several  Visits 
of  Inspection  were  also  made  in  connection  with  these  Lectures. 

Examination. 

At  an  Examination  for  Inspectors  of  Nuisances,  held  at  the  Uni- 
versity College,  Nottingham,  on  March  16th  and  17th,  33  Candidates 
presented  themselves.  Questions  were  set  to  be  answered  in  writing 
on  the  16th,  and  the  Candidates  were  examined  viva  voce  on  the  17th. 
lU  Candidates  were  certified  to  be  competent,  as  regards  their  Sani- 
tary knowledge,  to  discharge  the  duties  of  Inspector  of  Nuisances. 

The  Chairman  of  the  Sanitary  Committee  and  the  Medical  Officer 
of  Health  to  the  Town  Council  of  Nottingham  attended  the  Examin- 
ation as  visitors. 


Exhibits  selected  for  further  practical  trial  at  the  Exhibitions 
of  the  Institute  to  which  Awwxls  have  been  made  since 
the  publication  of  last  list. 


roeiOm  Water  ICetor. 
Certificate  of  Merit. 
To  J.  TnOB  &  Sozrs. 


Cescbiptioit. — The  Meter  coiuiBts  of  t>  cast-iron  casing,  containing 
four  C7lmders  lined  with  gun-metal,  and  open  to  the  central  water  cbun- 
ber.  The  pistons  working  in  these  cylinders  are  free  to  turn  on  their 
axes,  and  consequently  take  up  the  position  of  least  friction.  Each  piston 
is  provided  with  cup  leathers,  accessible  and  removable  bj  loosening  the 
plates  at  ends  of  Meter.  The  pistons  are  coupled  by  a  gun-metal  rigid 
connection.  Each  pair  of  pistons  in  its  turn  actuates  the  valve  of  the 
other  pair  in  such  a  manner  that  no  dead  point  occurs,  and  the  movement 
of  both  pistons  and  valves  is  free  and  uncontrolled  by  guides,  stuffiug- 
boxes  or  bearings.  The  valves  of  the  Meter,  kept  on  their  faces  by  the 
pressure  of  the  water,  are  of  the  ordinary  3-port  class,  and  are  inter- 
changeable without  adjusting  or  removing  other  parts  of  the  Meter. 

Sizes. —     |  in.        ^  in.     |  in.        1  in. 

Pricbb.— .£S  13p.  6d.      £b      JtT  7b.      £10  lOs. 

Manufactured  by  J.  Ttlob  &  Sorb,  Limited,' 2,  Kewgate  Street,  E.C. 


Horiaontal  Bain  Water  Separator. 
Medal. 
To  C.  G.  BoBMTS. 


DmcUFnoir, — The  Horizontal  Sepaiutor  is  made  of  zinc  upon  an  iron 
frame.  It  consists  of  a  fixed  bead  that  receives  the  water,  and  a  fixed 
outlet  box,  with  two  delivery  pipes  for  foul  and  pure  water  respectively. 
The  canter,  or  third  part  of  the  Separator,  is  removable,  and  ia  balanced 
upon  a  pivot.  A  heavy  weight  on  the  back  of  the  canter  keeps  the  front 
of  it  uioally  lifted  np  in  the  position  shown  in  figure.  There  are  two 
open  channels  in  the  upper  part  of  the  canter.  When  the  canter  is  up, 
the  front  channel  directs  the  water  that  comes  from  the  head  into  the 
(loirer)  foul  water  delivery  pipe;  when  the  canter  is  doum,  the  back  chan- 
nel directs  the  wat«r  into  the  (upper)  pure  water  delivery  pipe, 

Sinta.— Area  of  Eoof  in  feet:  In  the  Country— No.  2,  600  to  1,100; 
-\o.4,  1,101  to3,000;  No.  6,  3,001  to  5,000.  In  the  City  or  Tropics— 
So.  4,  730  to  2,000 ;  No.  6, 2,000  to  3,300.  Depth  of  Outlet  pipes  below 
leTel  of  Inlet  pipe  (see  Figure):  Pure  Outlet — 4j  in.,  4|  in.,  and  S  in. 
Foul  Ontlet^ll  in.,  12  in.,  and  13  in. 

Paicas  OR  Rail  at  Bablbukbs.— £3,  £4  10a,,  snd  £9. 

Manufactured  by  C.  Q.  Bobxbts,  Haalemere,  Surrey. 


Horizontal  Oab  Engine. 
M«<t«l. 
To  Cbosslbi  Bbothehs. 


DBBCRiFnoN. — The  block  repreienta  one  of  the  latest  type,  viz.,  a  20  h.-p. 
(nominal)  Engine,  fitted  with  Tube  Ignition  and  Timing  Valve,  and  Cross- 
ley'e  Safety  Gear  to  preretit  the  Engine  starting  backwards. 

Sizes. — From  J  h.-p.  to  170  h.-p. 

Pbices.— i  h.-p.  to  26-2  h.-p.,  .£44  to  1169.    33  b.-p.  to  170  b.-p.  on  appUcation. 

Manufactured  by  Cuosblsi  Bbos.,  Openahaw,  Manchester, 
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A  list  of  periodicals  will  be  given  in  the  next  number.  Books 
in  the  Library  of  The  Sanitary  Institute  are  marked  with  a 
star. 

The  prices  must  be  regarded  as  approximate  only,  but  it  has 
been  thought  better  to  give  some  indication  upon  the  subject 
than  none. 


AdamSt  Julius  W.,  C.E,  Sewers  and  Drains  for  Populous  Districts, 
with  Bules  and  Formulas  for  the  determination  of  their  dimen- 
sions.    1892.     8vo.     12/6 

*Albreeht,  Dr.  M,  Bericht  der  Gesundheits-Commission  fiir  den 
Bezirk  Ulilenhorst  iiber  ihre  Thatigteit  wahrend  der  Cholera- 
Epidemie,  1892.     8  pp.  (tables),  4to.     Hamburg,  1893. 

^Allan,  Dr.  F.  J.  Aids  to  Sanitary  Science.  236  pp.,  16mo.  Lon- 
don, 1890. 

Altmana,  S.  die  Elementarorganismen  und  ihre  Beziebungen  su 
der  Zellen.     2  Aufl.,  8vo.     Leipzig,  1890.     32/- 

*Arlidge,  Dr.  J.  T.  The  Hygiene,  Diseases  and  Mortality  of  Occu- 
pations.    t568  pp.,  8vo.     London,  1892. 

* Pottery  Manufacture  in  its  Sanitary  Aspects.    18  p.,  16mo. 

Hanley,  1893. 

^Armstrong,  H.  E.     {See  Stevenson.) 

*A8hby,  A.     (See  Stevenson.) 

Baas,  J.  H.  Gesundheit  und  langes  Leben.  £in  hygieinische 
Hausbucb.    Leipzig.     5/- 

Baer.     (^S^  Fettenkofer.) 

Baker,  M.  N.     {See  Bafler  and  Baker.) 

Baldwin,  W  J.,  Mem,  Am,  Soc,  C.E.  Hot-water  Heating  and 
Fitting,  or  Warming  Buildings  by  Hot  Water.  Illustrations. 
8vo.     1890.     20/- 

Steam  Heating  for  Buildings,  or  Hints  to  Steam  Fitters, 

being  a  description  of  Steam  Heating  Apparatus  for  Warming 
and  Ventilating  Private  Houses  and  Large  Buildings.  With 
illustrations.     Crown  8vo.    1893.     10/6 

*Ballard,  E.,  M.D.    Beport  on  Effluvium  Nuisances. 

Battershall,  J.  P.,  Ph.D.,  F.C.S,,  Chemist  U.S.  Lahoratwry^  New 
York  City.  Food  Adulteration  and  its  Detection,  with  Photo- 
micrographic  plates  and  a  Bibliographical  Appendix.  Demy 
8vo.     1887.    15/- 

Baumeifiter,  E.,  Professor  at  the  Technical  Institute  of  Carlsrvhe. 
The  Cleaning  and  Sewerage  of  Cities.  Adapted  from  the  G^er- 
man  with  permission  of  the  Author.  By  J^  M.  Gt>odell.  Svo. 
1891.     12/6 

*  lu  Library  of  insiilute. 
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^Bftyard,  P.  0.  ,  English  Climatology,  1881—1890.  23  pp.,  8vo. 
Excerpt  Quarterly  Journal  of  Royal  Meteorological  Society^  Oct.^ 
1892. 

^Bcman.  History  and  Art  of  Warming  and  Ventilating.  Vols.  1  &  2. 
8yo.    London,  1845. 

BevBn,  D.,  and  Coplin,  W.  M.  L.  A  manual  of  Practical  Hygiene. 
8ro.    Illustrated.     1894.     18/- 

BiUroth,  T.  The  Care  of  the  Sick  at  Home  and  in  the  Hospital ; 
a  Handbook  for  Families  and  for  Nurses.  3rd  Edition,  326  pp., 
post  8yo.    London,  1890.     6/- 

Birch,  B.  W.  Peregrine,  C.E.^  F.G.S.  Sewage  Irrigation  by 
Farmers,  or  Fifty  Instances  of  Profitable  Sewage  Utilization. 
8to.    London,  1879.    2/6 

^Blair,  Dr.  J.  A.  The  Organic  Analysis  of  Potable  Waters.  120  pp., 
8to.    Loudon,  1891. 

*BUke,  E.  T.,  M.D.  Sewage  Poisoning,  its  Causes  and  Cure. 
London,  1879. 

^Blyth,  Prof.  A.  Wynter.  A  Dictionary  of  Hygiene  and  Public 
Health.     8vo.     London,  1876. 

• A  Manual  of  Public  Health.     653  i)p.,  8vo.    London,  1890. 

• Lectures  on  Sanitary  Law.     287  pp.,  8vo.    London,  1893. 

^Booker,  P.  Concerning  Inspectors  of  Nuisances,  their  appoint- 
ment, &c. 

'BoQchardat,  A.  Traits  d'Hygiene  publique  et  privee  bas^e  sur 
r^iologie.     1350  pp.,  8vo.    Paris,  1887. 

^BonlnoiB,  H.  Percy,  MJnet.C.E.  Dirty  Dustbins  and  Sloppy  Streets; 
a  practical  treatise  on  the  Scavenging  and  Cleansing,  of  Cities 
and  Towns.     Crown  8vo.     London  and  New  York,  1881.     1/- 

•- The  Municipal  and  Sanitary  Engineers'  Handbook.     2nd 

Edition.    445  pp.,  8yo.     London,  1892.     15/- 

Boatin,  A.     Traitement  du  cholera  au  nouvel  hdpital  du  H&vre 

(epid^mie  de  1892).    4to.     Paris,  1893.     1/- 
BrightmnTft,  A.  W.     {See  Turner  and  Brightmore.) 
Bkix,  J.     (See  Winter  and  Brix.) 

Bnxmi,  Qeo.  J.  G.,  F.GJS.^  AssocMeniJnst.C.E,  Drainage  with 
regard  to  Health  and  Modes  of  Disposal  of  Town  Sewage.  8vo. 
1889.     2/- 

*Brown,  Oswald,  MemJngt.CE.  iiules  and  Begulations  made  under 
Adelaide  Sewers  Act  (South  Australia),  1878;  also  plans  and 
descriptive  directions  as  to  the  best  method  of  making  House 
Connections.    4to.    London,  1882.    2/- 

*Biidlum,   W.  P.      Plumbing,  House  Drainage,  and  Ventilation. 

London,  1889. 
• Ventilation.    226  pp.,  8vo.    London,  1891.     4/- 

*  In  Library  of  Institute. 
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*Biickton,  Mra.    Our  Dwellings :  Healthy  and  Unhealthy.   London, 

1885. 
* Health  in  the  House.   14th  Edition.  12ino.  London,  1887. 

*Burdett,  H.a    Pay  Hospitals  of  the  World.    8vo.    London,  1879. 

■ •  Cottage  Hospitals.    2nd  Edition.     8vo.    London,  1880. 

*GanaIi8,  Dr.  Pietra  Note  sulla  epidemia  oolerica  del  1887  nella 
citta  di  Messina.    24  pp.,  fol.    Some,  1889. 

■  Studi  sulla  infesione  Malarica,    32  pp.,  fol.    Torino,  1889. 

•Oamelley,  Thomas.  Beport  on  the  Cost  and  Efficiency  of  the 
Heating  and  Ventilation  of  Schools,  for  the  use  of  the  School 
Board  of  Dundee. 

^Carpenter,  Dr.  Alfred.  Sewage  Farming.  23  pp.,  8vo.  Excerpt 
Trans,  International  Congreea  of  Hygiene  and  Demography^  1891. 

Caasel.  Beschreibung  der  G^mison  Cassel,  Yom  Standpunkt  der 
Gesundheitspflege  aus  aufgestellt.  Mit  2  Karten,  56  Tafeln, 
und  1  Abbildung.     Berlin,  1894.     8/- 

^Chalmers,  Dr.  A.  K      Scarlatina  and  Scarlatinal  Sore  Throat :  a 
Eecord  oi  Milk  Infection.     15  pp.,  8vo.     Glasgow,  1894. 
Chapman,  E.  T.     {See  Wanklyn,  J.  A.,  and  Chapman,  E.  T.). 
♦Chaumont,  F.  De,  M,D.,  F.R.S.    (See  Parkes.) 

"("Clarke,  J.  Wright.  Lectures  to  Plumbers.  270pp.,4to.  London,  1893. 
Codrington,  T.,  MJnet.C.E.    Maintenance  of  Macadamised  Soads. 

^Collins,  H.  H.,  FMJ.B.A.  Sanitation  as  an  Increment  of  value  in 
House  Property. 

* Hints  on  Home  Sanitation. 

♦Colyer,  F.,  M.Inet.CE,  Public  Institutions:  their  Engineering, 
Sanitary,  and  other  Appliances.     219  pp.,  8yo.     London,  1889. 

* Treatise  on  Water  Supply,  Drainage,  and  Sanitary  Appli- 
ances of  Residences.     92  pp.,  8vo.     London,  1889. 

Modem  Sanitary  Appliances  for  Healthy  Besidenoes  and 


Public  Institutions.     Crown  8vo.     1892.     5/- 

*Contagiou8  Diseases  (Animals)  Acts  and  Orders  of  CounciL    Hand- 
book.    8vo.     London,  1887. 
*Copeman,  8.  M.     {See  Stevenson.) 

Coplin,  W.  M.  L.     {See  Bevan.) 

♦Corfield,  Prof.  W.  H.     Health.    8vo.    London,  1880. 

* The  Laws  of  Health.     2nd  Edition.     8yo.     London,  1883. 

* The  Treatment  and  Utilization  of  Sewage.     3rd  Edition. 

Svo.     London,  1887. 

* Dwelling  Houses :  their  Sanitary  Construction  and  Arrange- 
ments.   3rd  Edit.    128  pp.,  Post  8vo.    Illustrations.    1894.3/6 

* Sanitary  Fallacies. 

* {See  Stevenson.) 

Comet,  Dr.  6.    Ueber  Tuberculose.    Die  verbreitung  der  tuberkel- 
bacillen  ausserhalb  des  Korpers.     Svo.     Leipzig.     4/- 

*  In  Library  of  Institute. 
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Creiglitaii,  Dr.  G.  A  history  of  epidemics  in  Britain  from  a.d.  664, 
to  the  extinction  of  the  Plague,     dvo.     Cambridge,  1891. 

^Orimp,  W.  Santo,  MJnsuC.E.    Sewage  Disposal  Works.    277  pp., 

8vo.     London,  1890. 
CxoQkes,  W.,  F.RJS.    Methods  of  Practical  Hygiene,  by  Professor 

Lehmann.    Illustrations.     2  vols.     8fo.    London,  1893. 
Decfaambre.    (See  Bossignol  and  Dechambre.) 

BegezL     (See  Pettenkofer.) 

Degener,  P.  die  Forderungen  der  Hygiene  an  die  Beseitigung  stadt. 
Kanalwasser  durcb  Berieselung.     Frankfurt,  1894.     1/- 

Benton,  J.  Bailey,  MJnstCE.  Ten  years'  experience  in  works 
of  Litennittent  downward  Filtration.  2nd  Edition,  with  addi- 
tions.    Soyal  8vo.     London,  1885.     5/- 

Be  Bance,  C.  B^  C.E„  F.G.S.  The  Water  Supply  of  England  and 
Wales.     Illustrations.     8vo.     London,  1882.     10/- 

^Bruetti^  Dott.  O.  Sullo  Stato  Sanitario  degli  emigranti  nelle 
traversate  transatlanticbe.     10  pp.,  fol.     Eome,  1890. 

•Brjadale,  J.,  M.D.,  and  Hayward,  J.  W.,  M.D.  Health  and 
Comfort  in  House  building,  or  ventilation  with  warm  air  by 
self-acting  suction,  mode  of  calculating  the  draught  in  hot-air 
flues,  and  actual  experiments.  3rd  Edition.  8vo.  Plates. 
London,  1876. 

^Dokea,  Dr.  Clement.  The  Preservation  of  Health.  222  pp.,  8vo. 
London,  1883. 

• The  Essentials  of  School  Diet.  187  pp.,  8vo.  London,  1891. 

•Bye,  P.     (See  Hood,  C.) 

EaflBie,  W.     Sanitary  arrangements  for  Dwellings.    8vo.     London,. 

1874. 
•Bdwards,  P.     Our  Domestic  Fire  Places.     8vo.     London,  1865. 

• On  the  Ventilation  of  Dwelling  Houses   8vo.    2nd  Edition. 

London,  1868. 

•Bminaoii,  T.  B.  Franklin.  Epidemic  Pneumonia  at  Scotter  and 
neighbourhood:  its  history,  causes,  and  future  prevention. 
66  pp.,  16mo.     London,  1 892. 

Bmmerich,  B.  und  Trillich,  H.  Anleitung  zur  hygienische  Unter- 
suchungen,  etc.     dvo.     1889. 

Bngel  Bey,  Fr.  die  Influenza-Epidemie  in  Egypten  im  Winter 
1889-90.  Nebst  einem  Anhang  iiber:  die  Jnfluenza-Epidemie 
ebendaselbst  im  Winter  1891-92.    4to.     Berlin,  1893.     4/- 

Briamann,  F.     Gbsundheitslehre.    3  Auflage.    8vo.     1885.    3/- 

(See  Pettenkofer.) 

Panning,  J.  T.,  C.E.  A  Practical  Treatise  on  Water  Supply  En- 
gineering, Hydrology,  Hydrodynamics,  and  practical  construc- 
tion of  Waterworks  in  North  America.  10th  Edition,  revised 
and  enlarged.     8vo.     Tables  and  Illustrations.     1892.     25/- 

*  In  Library  of  Institute. 
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♦Parr,  Dr.  W.,  C.B,  F.R.S.  Vital  Statistics.  Edited  by  Noel  A. 
Humphreys.     8vo.    London,  1885.    30/- 

Faulkner,  A.  8.     A  Guide  to  the  Public  Medical  Service.    London, 

1894.     2/- 

♦Fazio,  Doit.  Eugenio.  Influences  climat^riques  et  sanitaires  des 
Forets ;  dangers  du  deboisement.  Communication  faite  a  la  IX. 
Congres  International  de  Medecine,  1887. 

♦ Micro-organismi  nei  vegetali  usati  f rexhi  nell'  alimentasione. 

14  pp.,  8vo.    Excerpt  from  "  Beforma  Mediea,'*  September,  1889, 
Batterii  delle  Acque  minerali,  loro  importanza  Biologica  ed 


Igienica.    40  pp.,  8vo.    Naples,  1890. 

Field,  Bogers,  C.E.,  and  Haviland,  A.,  M.O.H.  The  late  visitation  of 
Typhoid  Fever  in  the  School  and  Town  o£  Uppingham.  Small 
fol.     1876.    2/6 

♦■  Bye-Laws  and  Begulations  with  reference  to  House  Drain- 

age.    8vo.     London,  1877.     Out  of  Print. 

Practical  Suggestions  as  to  the  Water  Supply,  Drainage, 


and  Sewage  Disposal  of  Lunatic  Asylums,  issued  by  the  Com- 
missioners in  Lunacy.     17  pp.»  8vo.     London,  1892. 

Finkelnbur,  C.     (See  Weyl,  T.) 

'^Fitzgerald,  Vesey.    Public  Health  and  Local  Government  Act,  1875. 

Fleming,  0.  C.B.,  F.R.C.V.S.  A  treatise  on  the  Parasites  and 
parasitic  diseases  of  the  Domesticated  animals.  8vo.  Illustrations. 
1892. 

^Fletcher,  Prof.  Banister.  Metropolitan  Building  Acts.  219  pp., 
8vo.     London,  1882. 

♦ Quantities.    268  pp.,  8vo.    Plates.    London,  1889. 

Fluegge,  0.     Beitriige  zu  Hygiene.    Leipzig,  1879.    5/- 

Lehrbuch  du  hygienische  Untersuchungsmethoden.  Leipzig, 

1881.     16/- 

Flii^;ge,  G.     Grundriss  d.  Hygiene.    3  Aufl.     12/- 

(See  Pettenkofer.) 

•Fodor,  Dr.  Josef  von.  Hygienische  XJntersuchungen  iiber  Luft, 
Boden  und  Wasser.  2  vols.  140  pp.  and  378  pp.,  8vo. 
Diagrams.     Braunchsweig,  1882.     15/- 

(See  also  Weyl,  T.) 

Folkard,  0.  W.  Potable  Water  and  the  different  methods  of 
detecting  impurities.     18mo.     1882.     2/- 

Forster.     (See  Pettenkofer.) 

♦Fox,  Dr.  Cornelius  B.  The  Disposal  of  the  Slop  Water  of  Villages. 
2nd  Edition.     8vo.     London,  1877. 

Sanitary  Examinations  of  Water,  Air,  and  Food.    Plates. 

8vo.    London,  1878. 

FranWand,  Prof.  E.,  F.R.S.  Water  Analysis  for  Sanitary  Pur- 
poses.   8vo.     London,  1880. 

*  In  Library  of  Institute. 


^Galton,  Gapt.  Douglas,  R.E,,  K,C.B.  Observations  on  the  Con- 
struction of  Healthy  Dwellings ;  Houses,  Hospitals,  Barracks, 
Aajlums,  Ac.    8vo.     Oxford,  1880. 

Ventilation,   Warming,   and  Lighting  for  Domestic  Use. 
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Freeman,  M.,  and  S.  E.    Disinfection.    37  pp.,  8yo.    London. 


Food.    52  pp.,  8yo.    London. 


8to.     London,  1884.     From  HeaMh  Exhibition  Literature, 

Cremation.      6  pp.,  8ro.     London,  1893.     An    Address 


delivered  at  the  meeting  of  the  Church  Congress,  Birmingham, 
October,  1893. 

Healthy  Hospitals,  Observations  on  some  points  connected 


with  Hospital  Construction.    287  pp.,  8vo.    Oxford  and  Lon- 
don, 1893. 

Beport  on  the  works  of  Sewerage  and  Drainage  proposed 


for  the  town  of  Cannes. 

Oairett,  S.     The  Law  of  Nuisances.    548  pp.,  8vo.    London,  1890. 

Guquet  Br.  F.  A.,  O^.B,  The  Qreat  Pestilence  (a.d.  1348-9),  now 
commonly  known  as  The  Black  Death.    8vo.     London,  1893. 

GeigeL     (^S^  Pettenkofer.) 

*6erhaid,  W.  Paul,  C.K  House  Drainage  and  Sanitary  Plumbing. 
18mo.     New  York,  1882.    2/- 

• Hints  on  the  Drainage  and  Sewerage  of  Dwellings.  En- 
gravings.   Crown  8vo.    London  and  New  York,  1884.     10/6 

The  Disposal  of  Household  Wastes ;   the  best  methods  of 


treatment  of  the  Sewage  of  Parm-Houses,  small  Towns,  Hospitals, 
ike.,  and  removal  and  disposal  of  Garbage,  Ashes,  and  other  solid 
House  refuse.     18mo.     1890.    2/«- 

A  Guide  to  Sanitary  House  Inspection,  or  hints  and  helps 


regarding  the  choice  of  a  healthful  home  in  City  or  Country. 
Square  16mo.     1890.     6/- 

Oenon,  6.     Verunreinigung  der  Wasserlaufe  durch  die  Abflusswas- 
ser.     Berlin,  1889. 

^Oillespie,  Eer.  C.  G.  K.    The  Claims  of  Sanitary  Science  upon  the 
Clergy.    23  pp.,  8vo.    London,  1891. 

*Gl6li,  W.  0.,  (LO.    The  Law  relating  to  Public  Health.     12mo. 
London,  1858. 

fioodell,  J.  IL     {See  Baumeister.) 

Hkxrdcm,  J.    Bericht  liber  die  Canalization  des  Schleussengrabens  der 

Stadt  Ludwigshafen. 

♦ Canalization  der  Stadt  Heilbronn. 

• Die  Canalization  der  Kgl.  Haupt  und  Eeisidenzstadt  Miin- 

chen.     Miinchen,  1876. 

Stenographischer  Bericht  uber  das  Gutachten  des  Herm 


Ingenieur    J.    Gordon    aus    Prankfurt    a.m.  hinsichtlich    der 
Canalizationsfrage  in  Niirnberg. 

*  In  Library  of  Institute. 
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*Oo8lett»  0.  Influenza  and  how  to  go  through  it.  16  pp.,  8vo. 
London,  1892. 

Orahn,  E.  Die  Art  der  Wasserversorgung  der  Stadte  der  deutschen 
Keiches  mit  mehr  als  5000  Einwohnern.  Miinchen.    1883. 

Grant,  Surgeon-Captain  A.  E.  The  Indian  Manual  of  Hygiene, 
being  King's  Madras  Manual  of  Hygiene  revised,  re-arranged, 
and  in  great  part  re-written.    Vol.  I.    Madras. 

*6raber,  F.     Anleitungen  f iir  die  Aniage  von  Kasemen  und  Militar- 

Spitalem  in  Osterreich — Ungarn,  1879.     152  pp.,  4to.     Wien, 

1879. 
* Beispiele  fur  die  Anlagen  Kasernen  und  Truppen-Spitalem 

in  Osterreich — Ungarn,  1880.    Large  fol.,  plates  only.     Wien, 

1880. 
♦ Die  Versorgung  der  G^ebaude  mit  Sonnenwtirme  und  Son- 

nenlicht,  1888.    41  pp.,  8vo.     Wien,  1888. 

*Oniber,  Dr.  Max.  Die  neue  bauordnung  der  aussenstadt  Frank- 
furt, a.m.    21  pp.,  4to.    Wien,  1892. 

♦ Anhaltspunkte  fiir  die  verfassung  neur  Bauordnungen  in 

alien  die  gesundheitspflege  betreffenden  beziehungen.     148  pp. 
(plates),  4to.    Wien,  1893. 

Gny,  Prof.  W.  A.,  M.B.,  F.RJS.    Public  Health.    8vo.    London, 

1874. 

*Haden,  F.  S.  Cremation  an  Incentive  to  Crime.  24  pp.,  Svo. 
London,  1892. 

*Hall,  E.  T.  Some  Chief  Causes  of  the  Unhealthiness  of 
Cities,  with  Suggestions  for  their  Bemoval.  31  pp.,  Svo. 
1892. 

^Hamilton,  Robert.    Compulsory  Notification  of  Infectious  Diseases. 

^Hartley,  W.  N.  Water,  Air,  and  Disinfectants.  12mo.  London,  n.d. 

Haviland,  A.  The  Geographical  Distribution  of  Disease  in  Great 
Britain.  2nd  Ed.  Large  Svo.  London,  1892.  (>S^«  Field,  Eogers.) 

Hayward,  J.  W.,  M.D.    {See  Drysdale.) 
^Health  Exhibition  Literature.     19  vols.     Svo.    London. 
^Hebir,  Dr.  Patrick.     Microscopical  Observations  on  the  Hoemo- 

tozoon  of  Malaria.     27  pp.,  4to.     Plates.     Hyderabad,  1891. 
* Microscopical  Observations  on  the  HoBmotozoon  of  Malaria, 

with  an  appendix  containing  a  series  of  plates,  illustrations,  and 

descriptions.     27  pp.,  4to.    Hyderabad,  1892. 

*Hellyer,  S.  S.  The  Plumber  and  Sanitary  Houses.  4th  Edition. 
London  [1887]. 

* Principles  and  Practice  of  Plumbing.  294  pp.,  Svo.  Lon- 
don, 1891. 

Hilger.     (See  Pettenkofer.) 

•Hime,  T.  W.     (See  Stevenson.) 
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•Hirt,  L,  Srstem  der  Q^sundheifrspflege.  870.  4.  Auflage,  Bres- 
Uu,  1 889.    5/- 

(5«  Pettenkofer.) 

Hobrecht.     Die   Kanalisation  von  Berlin.    Plates.     Berlin,  1887. 

Hodgetts,  B.  A.  Brayley.  The  Death-trap  in  the  House :  1.  Is 
Sanitation  a  Failure.  2.  "  Eeasonably  Perfect."  3.  The  Fierce 
Light  of  Public  Opinion.     Crown  8vo.     1889.     1/- 

*Hod80D,  Oeoiige.,  C.E.  A  consideration  on  some  of  the  conditions 
requisite  for  obtaining  underground  Water  Supplies.  36  pp., 
8vo.     London,  1893. 

HofmanD,  E.     Lehrbuch  der  gerichtlicher  Medicin.     Wien,  1890. 

1.  Halfte.     10/. 
Hood,  C-,  F.R.S,,  &  Bye,  P.     A  Practical  Treatise  upon  Warming 

Buildings  by  Hot  Water,  upon  Heat  and  Heating  Appliances  in 

general ;  with  an  inquiry  respecting  Ventilation.   8vo.   London, 

18:^7—1891.     15/- 

*Hope,  B.  W.     (See  Stevenson.) 

Homemann,  B.  Hygienische  Abhandlungen.  Braunschweig, 
1881.     8/- 

*HowBe,  H.  G.     (See  Stevenson.) 

Hnebner,  W.  Tiber  Kanalwasserreinigung  duch  einf aches  Sedimen- 
tiren  obne  fallende  Zusatze.   8vo.   Engravings.   Halle,  1893.    1/- 

Hughe^,  S,,  F,G.S.  Treatise  on  Water-works  for  the  Supply  of 
Citips.     12mo.     London. 

Hmnphreys,  Noel  H.    (See  Farr,  W.) 

^Xngrain,  K.  The  Domestic  Bath,  Lavatory  and  Water-closet,  their 
danger  to  the  public  health  and  how  to  prevent  it.  10  pp.,  8vo. 
1891. 

^Innea,  Cosmo,  MJnsUCE.^  and  BaitoD,  W.  E.  Sanitary  Inspec- 
tion of  Dwelling  Houses. 

Jaake,  0.     Grundriss  der  Schulhygiene.    8vo.     1890.     1/6 

Jenner,  Sir  W.,  M,D.  Lectures  and  Essays  on  Fevers  and  Diph- 
theria, 1849  to  1879.     London,  1894.     25/- 

Joltrain,  A.,  Sec,  Soc.  Fran,  d'Hyg.  Les  services  Sanitaires  de 
Paris.     12mo.    Paris,  1893. 

Kent,  Walter  Q.  The  Water  Meter,  its  difficulties,  types,  and 
applications  ;  a  Manual  of  reference  and  fact  in  connection  with 
the  supply  of  Water  by  Meter.  Crown  8vo.  With  lUustra- 
tians.    London,  1892.    3/6 

'Kenwood,  Dr.  H.  B.  Public  Health  Laboratory  Work.  491  pp., 
8vo.     London,  1893.     10/6 

Kittredge,  A.  0.,  Editor,  The  Metal  Worker,  Essays  on  House 
Heating  by  Steam,  Hot  Water,  and  Hot  Air.  Demy  8vo.  With 
82  full-page  plates.     1892.     12/6 
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*KleiD,  E.     (See  Stevenson.) 

*Knight'8  Annotated   Model  Bj-Iaws.     3rd  Ed.      24^  pp.,  dvo. 
London,  1890. 

Krahmer,  L.  Handbuch  der  Staatsarzneikunde.  3  Bde.  Halle» 
1874-79.     46/. 

1.  System  d.  Medizinalordnug.     7/- 

2.  Hvgienie.     18/- 

3.  GerichtHche  Medirin.     20/- 

*Eramer,  Folkert  N.     Din  Eadikalheiiimg  der  Diphtheritis  ohne 
Nachkrankbeiten  im  Kindesalter. 

Kunkel.    (See  Pettenkofer.) 

Latham,  Baldwin,  C.E.  Sanitary  Engineering.  Sewerage.  2nd 
Edition.    8vo.   London  and  New  York,  1878.    Out  of  print.  ?X3. 

*Law.  H.,  C.E.,  and  Clark,  D.  K.,  C.E.    Tbe  Construction  of  Eoads 

and  Streets.     8vo.     London,  1887.     4/6 
*LawB,  J.  P.     (See  London  County  Council.) 

Leffman,  Henry,  M.D.,  Ph.D.,  Professor  of  Chemist'^,  Pennsylvanvi ^ 
and  Wm.  Beam,  M.A.  Examination  ot  Water  for  Sanitary  and 
Tecbnical  Purposes.     Crown  8vo. 

Lehmann,  K.  B.  Die  Methoden  der  prakt.  Hygiene.  8vo.  1890.  16/- 

(See  Crookes.) 

Liebermann,  L.  Die  chemische  Praxis  auf  die  Oebiet«  der  Gesund- 
beitspflrge  und  der  gericbtlicbe  Medizin.     1883.     6/- 

*Lobley,  J.  L.     The  Supply  of  Water  to  London  in  the  near  and 
distant  future.     32  pp.,  8vo.     London,  lfc'92. 

*London  County  Council.     Beport  on  Sewer  Air  Investigations  by 
J.  Parry  Laws,  r.l.C.     15  pp.     London,  1893. 

*Long8taff,  Dr.  6.  B.     Studies  in  Statistics — Social,  Political,  and 

Medical.     465  pp.,  8vo.     London,  1891. 
^Lowndes,  P.  W.     (See  Stevenson.) 

Lueger,  0.     Wasserversorgung  der  Stadte.    3  Hefle.     Darmstadt, 

1 890-^2. 
*Lunde,  F.   C.     The   Latest  Sanitary  Improvements   in   Drainage 
Work.     7  pp.,  f.  cap.     Plates. 

Macmorran,  A.     The  Public  Healtb  (London)  Act.    8vo.    London. 

*McVail,  J.     ('S^^  Stevenson.) 

Maguire,  W.  B.  Domestic  Sanitary  Drainage  and  Plumbing. 
437  pp.,  8vo.     London,  1890. 

Manning,  Bobert,  M.I. C.E.  Sanitary  Works  Abroad;  Eeport  of 
the  Commission  appointed  to  propose  Measures  for  Eemedyiiig 
the  Pollution  of  the  Seine,  with  a  Description  of  the  Works  in 
courbe  of  execution  for  the  Sewage  of  Berlin,  and  the  application 
of  Sewage  to  Irrigation  at  Marietifelder  and  Palkenburg.  Trans- 
lated from  the  French.     8vo.     1876.     2/- 
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NewBholme,  Dr.  Arthur.  Elementary  Hygiene :  Lessons  on  Health. 
New  Edition.     1893.     2/6 

^Nichols,  Wm.  Bipley,  Professor  at  the  Massachussetts  Institute  of 
Technology.  Water  Supply,  considered  mainly  from  a  Chemical 
and  Sanitary  standpoint.  4th  Edition.  Boyal  8\ro.  New 
York,  1883.     12/6 

♦North,  8.  W.,  M.D.,  M.O.H.  Yoi-Jc.  The  Milk  Trade  as  affecting 
the  Public  Health.     8  pp.,  8vo.     Leeds,  1889. 

• Report  on  Diphtheria. 

*Notter,  J.  Lane,  M.D,,  Professor  of  Military/  Hygiene  in  the  Army 
Medical  School,  Netley,  Editor.  Parkes  Manual  of  Practical 
Hygiene.  8th  Edition,  with  10  Plates  and  103  Wood  Engrav- 
ings.    8vo. 

* The   Soldiers    Food,  with   reference  to  Health  and  Effi- 
ciency for  Service. 
{See  Stevenson.) 


Ochwadt,   A.       Die   Qesundheitspfiege   der   deutschen   Soldaten. 

Berlin,  1882.     5/- 
Oesterlen,  E.     Handbuch  der  Hygiene.    1876.     18/- 

*01iver.  Dr.  Thomas.  Lead  Poisoning  in  its  acute  and  chronic 
forms.  121  pp.,  demy  8vo.  Edinburgh  and  London,  1891. 
Onimus,  Dr.  E.  L'Hiver  dans  les  Alpes-Maritimes  et  dans  la 
principaute  de  Monaco.  Climatologie  et  Hygii^ne.  2*  edition, 
revue  et  modifiee,  avec  62  fig.  16mo.  Paris.  2/6 
Osthoff,  6.  Anlagen  fiir  die  Versorgung  der  Stadte  roit  Lebens- 
mitteln.  Markthallen,  Schlachthcifen  und  Viehmarkte.  Jena, 
1894.     Mit  22  Abb.     2/- 

♦Paget,  Charles  B.  County  and  Borough  of  Salford.  Special 
Keport  on  the  Eecent  Prevalence  of  Diphtheria.  33  pp.,  8vo. 
Maps.     Saltbrd,  1891. 

*Palmberg,  Dr.  A.  Traite  de  1-Hygiene  Publique  d'apres  ses  appli- 
cations dans  difFcrents  pays  d'Europe.  Traduit  du  suedois  sous 
le  direction  de  M.  A.  Hamon.     618  pp.,  8vo.     Paris,  1891. 

♦Parent-Duchatelet,  A.  J.  H.  Hygiene  Publique,  ou  Momoires  sur 
les  questions  les  plus  importantes  d'Hygiene.  2  Vols.  8vo. 
Paris,  1836. 

♦Parkes,  B.  A.,  i/.D.,  FJi.S.    {See  Notter.) 

♦Parkes,  Dr.   Louis.     Hygiene  and  Public  Health.     3rd   Edition, 

523  pp.,  8vo.     London.  1892.     10/6 
♦ Infectious  Diseases,  Notification  and  Prevention.     185  pp., 

8vo.     London,  1894. 

{See  Stevenson.) 

*Parodi,  C.     L'Igiene  nella  Costruzione  degli  Ospitali. 

♦Parry,  J.,  C.E.    Water  Supply.     184  pp.,  8vo.     London,  1890. 
♦ WatAjr :  its  Composition,  Collection,  and  Distribution.     A 

Handbook  for  general   use.     New  Edition,  with  illustrations. 

Crown  8vo.     1892.     3/6. 
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Pateraon,  K  McC,  MemJnst.C.E,    The  Pollution  of  the  Aire  and 

CaJder,   and  how  to   deal  with   it.      32  pp.,   8vo.     London, 

1893.     1/- 
FeggB,  J.  W.,  Assoc.M.Tnst.C.E.    Water  Supply  for  Domestic  Use. 

6yo,     London,  1894.     1/-     (Excerpt  Trans.  San.  Inst.) 
Pettenkofer,  Prof.  M.  Von  und  Ziemssen.     Handbuch  d.  Hygiene 

und  Gewer  bekrankheiten.     3  Thle.     Leipzig,  1882-83. 
I.  Theil.     Specieller  Theil.     A.  IndividiieDe  Hygiene. — 

1.  Abth.  Einleitg.  v.  Pettenkofer.  Erniihrg.  u.  Nahrgs- 
mittel  V.  Forster.  Verfalschg.  d.  Nahrgs,  u.  Genussmittel 
Y.  Hilger.     1882.     6/- 

2.  Abth.    1.  Fermente  Mikroparasiten  v.  Fliigge.  1883.   6/- 

U,  Theil.     Sociale  Hygiene. — 

1.  Abth.  1.  Grossere  Gemeinwesen.  1.  Halfte :  Anlage 
V.  Ortschaften  v.  Fliigge.  Abfuhr  v.  Erismann.  Beer- 
digg^iwesen.  v.  Schuster,  Massenerniihrg.  v.  Forster. 
1882.  8/-  ♦2.  Haltle  :  Wasserversorgg.  v.  Wolffhugel. 
1882.     5/- 

2.  Abth.  2.  Specielle  sociale  Einrichtgn :  Schulhygiene  v. 
Erismann.  Gefangnisse  v.  Baer.  Fabriken  v.  Hirt. 
Krankenanstalten  v.  Degen.  Kasernen  v.  Schuster. 
Bader  v.  Kenk.     Verkelirsmittel  v.  Kunkel.     1882.     9/- 

4.  Abth.     Gewerbekrankheiten  v.  Merkel  u.  Hirt.     1882. 

IIL  (Allgem.)  Tbeil.    Oeffentliche  Gesundheitspflege  v.  Geigel. 
1882. 
Pettenkofer,  Prof.  M.  von.    Untersuchgn.  und  Beobachtgn.  liber  die 

Verbreitungsart  der  Cholera.     Miinchen,  1855.     7/- 
Pettenkofer,  M.     Boden  und  Grundwasser  in  ihren  Beziehgn.  zu 

Cholera  und  Typhus.     Miinchen,  1869.     3/- 

Ueber  die  gegenwartigen  Stand  der  Cholerafrage.  Miinchen, 

1873.     1/6 

Kiinftige  Prophylaxis  gegen  Cholera.    Miinchen,  1875.    2/6 

Beziehungen  der  Luft  zu  Kleidung,  Wohnung,  und  Boden. 


Braun.si-hweig,  1877.     3/- 

Ueber  die  Werth  die  Gesundheit.    Braunschweig,  1877.   1/6 

Vortrage  uber  Canalisation  u.  Abfuhr.     Miinchen.,  1880. 

Das  hygienische  Institut  d.  Universitat  Miinchen.     Braun- 


schweig, 1882.     3/- 

Hygienische  Untersuchungen.      Zum   50.   Doctorjubiliium 


gewidmet  Tom   niederrhein.      Verein  fiir  offentliche  Gesund- 
heitspflege.    Bonn,  1893.     Mit  Portr.,  Abb.  u.     1  Karte.    5/- 
IJber  die  Cholera  von  1892  in  Hamburg  und  iiber  Schutz- 


mansregeln.     Miinchen,  1893.     1/- 
PfaillipB,  John,  C.E.    The  Drainage  and  Sewerage  of  Towns.     8vo. 

London.  1872.     1/6 
*Pi]ley,  J.  J.     Hygiene,  the  Principles  of  Health.     190  pp.,  8vo. 

London,  1888. 
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*Pilley,  J.  J.     Soath  Kensington  H3'giene.    190  pp.,  8vo.   London, 

1889. 
Flange,  W.    Die  Infections-Krankheiten,  ihre  Entstehg.,  ihr  Wes»  n, 

uiid  ihre  Bekampl'g.  Berlin.     2/6 
Flunkett.  Mrs.  H.  M.     Women,  Plumbers,  and  Doctors;  or  House- 
hold Sanitation.     Illustrated.     Crown  8v'0.     1893.     6/- 
FoUard,  J.     A  study  in  Municipal  Government.    The  Corporation 
of  Berlin.     Small  Svo.     Edinburgh,  1893. 
♦Foore,  Dr.  O.  V.     Eural  Hygiene.    318  pp.,  Svo.     London,  1893. 

* London,  Ancient  and  Modern,  from  a  Sanitary  and  Medical 

point  of  view.     Svo.     London,  1889. 

(See  Stevenson  and  also  Worthington.) 


♦Fewer,  Dr.  J.  B.     The  Powers  and  Duties  of  Sanitary  In{5pector3. 

16  pp.,  Svo.    lleprinied  from  Dublin  *'  Journal  of  Medical  Science  J' 

July,  1893. 
Flice,  Jc  hn,  Assoc. MJnsUCE,     Lecture  on  Scavenging  and  Disposal 

of  Kef  use.     With  8  plates.     27pp.,  Svo.     Liverpool,  1892.    I/O 
♦Futzeys,   Felix.      L'Epidemie  de  Trichinose  de  la  prealle-herstal. 

16  pp.,  Svo.     Extrait  du  Bulletin  de  V  Academic  Roy  ale  de  mede- 

cine  de  Belgiqne^  annee,  1893. 
Bafter,  Geoiige  W.,  and  Baker,  M.  N.      Sewage  Disposal  in  the 

United  States.      Part  I.     Discussion  of  Principles;    Part  11. 

Description  of  Works.     600  pp.     1  vol.,  royal  Svo.    1894.    24/- 
♦Bansome,  A.     (*See  Stevenson.) 

Bawlinson,  Sir  Bobert,  K,C.B,,  M.List.CE,      Suggestions   as   to 

Drainage,  Sewerage,  and  Water  Supply. 
♦Bedgrave,  A.  The  Factory  and  Workshop  Acts,  1878—91.  298 
pp.,  Svo.  Ix)ndon,  1893. 
Beeves.  B.  Harris.  Bad  Drains  and  how  to  test  them,  with  Notes 
on  the  Ventilation  of  Sewers,  Drains  and  Sanitary  Fittings,  and 
the  Origin  and  Transmission  of  Zymotic  Disease.  Crown  Svo. 
London,  1885.     3/6 

* Sewer  Ventilation  and  Sewage  Treatment.     67  pp.,  8vo. 

Ix)ndon,  1889. 
Beichhardt,  E.     Desinf ektion .     Stuttgart,  1881.    3/- 
♦Beid,  Lr.  G.     Practical  Sanitation.     300  pp.,  Svo.    London,  1892. 
Beincke,  J.    GesundheitspflegeaufSeeschitfen.  Hamburg,  1882.  3/- 
Bembold,  S.     Schulgesundheitspflege.     Svo.     1889.    3/- 
Benk.     {See  Pettenkoler.) 
^Bichardson,   Dr.  B.  W.     Health   of  Nations.    A  Eeview  of  the 
Works  of  Edwin  Chadvvick.    377  pp.  and  440  pp.,  2  vols.,  Svo. 

*Bichiuond  Main  Sewerage  and  Drainage.  An  account  of  the  works 
carried  out  by  the  Richmond  Main  Sewerage  Board  for  the  col- 
lection and  disposal  of  the  sewage  of  the  parishes  of  Richmond, 
Barnes,  Moitlake,  Kew,  and  Petersham.  16  pp.,  maps.  Lon- 
don, 1891. 
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•SotaiDSOn,  H.,  MJnstC.E.    Vestry  Neglect  in  Sanitary  Matters. 

• Paper  on  Sewage  Disposal  with  reference  to  River  Pollution 

and  Water  Supply.     1 1  pp.,  8to.      Excerpt  from  Trans.  InUr- 
national  Cowjress  of  Hygiene  and  Demojraphy,  1891. 

Sewage   Disposal,    containing   Inibrmation    for    Sanitary 


Authorities  and  Sanitary  Engineers.    2nd  Edition.    Crown,  Svo. 
London  and  New  York,  1882.     5/- 

Boechling,  H.  Alfred,  Agsoc.MemJnst.C.E,     Sewerage  and  Sewage 
Di^tposal  Work*  at  Leicester.     8vo.     1890.     Is. 

BoiCTithftl,  J.    Vorlesungen  iiber  die  offentlich  und  privaten  Gesund- 
heitspflege.     Svo.     2.  Aut'lage,  1890.     12/- 

BoBsignol,  H.  et  Dechambre.     Elements  d'hygiene  et  de  zootechnie. 
Paris,  1 894.     Avec  tig.     5/- 

^ROBter,  Trot  Dr.  G.     Sul  Novo  tipo  brevettato  di  Latrina  Igea. 

11  pp.,  8vo.     Torino.  1893. 
* La  acque  di  condotto  di  firenze.      23  pp.,  8vo.      Milan, 

1M?3. 

• Le  acque  fre^tiche  della  pianura  di  firenze.     21  pp.,  Svo. 

L'acide  carbonico  die  suoio.     18  pp.,  Svo. 


Kowan,  T.,   C.  £.     Disease  and  Putrescent  Air ;  Ventilation  of 

•Sewers ;  House  Drains  and  Connections.     Svo.  London,  1883. 
2  - 

'Enata,  Dottor  Carlo.    Trattato  dlgiene  pubblica.  270  pp.,  Svo. 

l^92. 

Knbner,  IL     Lehrbuch  der  Hygiene.     Svo.     1890.  20/- 

*£i2saell,  Dr.  J.  B.     On  some  of  the  Relations  of  the  Business  of 
the  Dairy  Farmer  to  Public  Health.     20  pp.,  Svo.     Glasgow, 
lN*0. 
^Enssell,  Hon.  BoUo.     The  Spread  of  Influenza,  its  supposed  rela- 
tions to  Atmospheric  Conditions.     59  pp.,  Svo.     London,  1891. 

• Epidemics,  Plagues  and  Fevers,  their  Causes  and  Prevention. 

508  pp.,  Svo.     London,  1892. 
Bziha,  P.  Bitter  v.,  d.  Problem  d.  Wiener  Wasserversorgg. 

Salis,  Bodolph  De.  B.A,,  Assoc, MJnst.CE.  Tables  giviiit];  Hydrau- 
lic mean  depth  and  area  of  Circular  Sewer-*,  from  3  inches  to 
30  inches  in  diameter,  when  flowint^  one-quarter,  one-third,  two- 
thirds,  three-quarters  full,  atid  full ;  also  their  discharge  and 
velocity  at  various  gradienis.  Svo.  1884.  1/- 
Echaaenborg,  G.     Handbuch  der  offentlich  und  privaten  Gesund- 

hHt«pfl-ge.     Berlin,  1879. 
Scfaicker,  V.,  d.  Krankenversicherungsgesetz  u.  d.  Hiilfskassengesetx 

mit  Krlautergn.  u.  Musterstatuten.     2.  Aufl.     9/- 
•Schofield,   Dr.   A.   T.     Health  at   Home  Tracts.     190   pp.,  Svo. 

lx)ndon. 
• Manual  of  Personal  and  Domestic  Hygiene.     163  pp.,  Svo. 

London. 
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Vol  I.  (cmtmued) — 

Smith,  P.  G.  ^  ^,     n«oi!Jn« 
Young.  K.  D.  j  ^^®  Dwelling. 

Howse.  H.  G. — Hospit4il  Hygiene. 

Parke*,  U  C.     [  '  ^®  Disposal  of  Refuge. 
Hime,  T.  W.— Offensive  and  Noxious  Trades. 
J  lope,  E.  W. — Slaughter  Houaes. 

Vol.  II.  Armstrong,  H.  E. — Marine  Hygiene. 

Ashby,  A.— The  Medical  Officer  of  Health. 

Klein,  G. — The  Pathology  and  Etiology  of  Infectious  Diseises. 

Lownde.<4,  P.  V\'.— Disposal  of  the  Dead. 

Me  Vail.  J. — Small-iK)z  and  Vaccination. 

Notter,  J.  L.—M Hilary  Hygiene. 

lUnsome,  A. — Vital  Statistics. 

Thompson.  T.  W.— The  Natural  History  of  Infectious  Diseases. 
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STEVENSON  AND  MURPHY'S   HYGIENE.* 
Article  on  Vital  Statistics  by  Abthue  RA.NSoMfi,  M.D.,  M.A.,  F.R.S. 

In  some  forty  pages  Dr.  Ransome  has  brought  together  a  large 
mass  of  interesting  and  suggestive  matter.  One  cannot  rise  from 
the  perusal  of  his  article  without  a  clearer  realisation  of   the  fact 
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that  vital  statistics  are  "  the  foundation  of  sanitary  effort,  and  the 
ba^is  of  the  work  of  medical  officers  of  health/'  We  have  noticed 
one  minor  inaccuracy,  which  may  be  rather  a  lax  statement  than  an 
actual  error.  'This  is,  however,  of  small  importance,  and  does  not 
detract  from  the  excellence  of  the  article. 

In  stating  the  methods  of  calculating  populations  in  inter-censal 
jears,  it  appears  to  be  assumed  that  the  only  difference  between  the 
method  which  assumes  that  the  increase  each  year  is  one- tenth  of  that 
for  the  total  decennium,  and  the  method  used  b?  the  Kegistrar-General 
is  that  in  the  latter  the  use  of  logarithms  facilitates  the  calculation, 
whereas  there  is  the  fundamental  difference  which  holds  between 
arithmetical  and  geometrical  progression.  Although  an  instance  of 
t'lf  correct  method  is  given  in  a  footnote  on  p.  469,  it  appears  to  be 
a-^^umed,  in  the  statement  on  p.  471  (as  in  arithmetical  progression), 
tlut  the  increase  does  not  go  on  increasing  with  the  progress  of  the 
detiule. 

The  remarks  on  statistics  of  sickness  are  very  judicious,  as  might 
be  eipected  from  one  who  was  a  pioneer  in  this  special  work.  The 
statement  (which  was  probably  written  some  three  years  ago)  that 
t*oniH  fifty  towns  have  adopted  the  compulsory  notification  of  certain 
infectious  diseases  hardly  covers  the  present  facts ;  for  at  least  three- 
foarthsof  the  population  of  England  has  adopted  the  Act  in  question. 
It  is  well  to  be  reminded  that  isolation  and  disinfection  are  not  the 
only  means  by  which  th^se  diseases  are  to  be  met.  We  ought  to 
try  and  prevent  their  origin ;  and  for  this  purpose  a  more  accurate 
knowledge  of  their  natural  history  is  necessary.  It  should  also  *'  be 
|'<H.^ible  to  predict  the  coming  of  an  epidemic  with  at  least  as  much 
rvrtainty  as  we  npw  receive  the  tidings  of  a  coming  cyclonic  storm, 
and  its  probable  track  should  be  marked  out  before  its  arrival." 

In  dealing  with  sources  of  fallacy  in  death-rates,  Dr.  Eansome 
eii.phasises  the  well-known  fact  that  domestic  servants  very  commonly 
•'•>  n<^t  die  in  the  district  in  which  they  have  worked.  This  fact  '*  is 
ilie  cfiief  cause  of  the  abnormally  low  death-rates  of  the  suburbs  of 
towTiV'  not  the  superior  sanitation  on  which  they  may  pride  them- 
>*'\\f^.  A  death-rate  of  10  per  lOoO,  may  not  unreasonably  be 
d.'s^ribed  as  '*  an  impossible  death-rate",  one  which  could  not  possibly 
<j<fur  in  a  population  normally  constituted,  and  the  statistics  of  which 
are  not  vitiated  by  the  disturbing  influence  of  migration. 

We  are  glad  to  see  that  the  charts  of  deaths  from  various  infectious 
di-^ea-'es  in  Sweden  over  a  long  peries  of  years  are  embodied  in  Dr. 
l^anyjme's  article.  For  the  epidemiologist  they  are  of  permanent 
interest,  and  they  will  now  in  their  new  home  have  a  fit  housing  and 
be  easily  consulted. 

On  certain  points  we  confess  we  should  have  liked  fuller  details ; 
f'T  Dr.  Ransome  is  a  sound  authority,  and  it  is  desirable  that  the 
ri'^ults  of  his  statistical  experience  and  research  should  be  set  forth 
I"  fj-Unso.  But  in  a  composite  work  like  the  present,  in  which  each 
writer  is  probably  limited  to  a  certain  number  of  pages,  this  has  been 
unattainable. 

Abthub  Newsholme. 
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Article  on   Warming  and  Veniilation  hy  Professor  W.  M.  Shaw.* 

In  the  introduction  the  author,  after  pointing  out  that  the  subjects 
of  warming  and  ventilation  may  be  regarded  mainly  as  special  techuical 
de|)artmeiits  of  the  sciences  of  heat,  hydraulics,  and  jnieumatice^  pro- 
ceeds  to  give  a  short  summary  of  those  properties  of  heat  and  of  air 
which  are  specially  involved ;  namely,  the  production  and  measure- 
ment of  heat,  latent  and  specific  heat,  and  the  distribution  of  heat  by 
conduction,  by  radiation,  and  by  convection  ;  the  composition,  weight, 
density,  and  pressure  of  the  air,  the  dynamical  cooling  of  the  air,  the 
impurities  in  the  air,  and  the  general  movement  of  the  air.  He  then 
proceeds  to  formulate  a  general  theory  of  ventilation  based  upon  the 
following  four  laws,  namely  :  —1st.  The  law  of  continuity,  ».«.,  that 
the  quantity  of  air  in  the  space  which  is  contained  between  any  two 
parallel  sections  of  the  system  is  invariable ;  in  other  words,  that  the 
amount  which  crosses  one  section  to  enter  the  space  is  the  same  as 
the  amount  which  crosses  the  other  section  leaving  the  space.  2nd. 
That  the  ratio  of  the  head  producing  the  movement  of  the  air  to  the 
square  of  the  flow  is  a  constant  which  is  inversely  proportional  to 
the  square  of  the  area  of  the  orifice.  3rd.  That  when  two  or  more 
ducts  are  parallel  and  themselves  produce  no  head,  their  effect  is  the 
same  iis  that  of  a  single  duct  whose  equivalent  orifice  is  equal  to 
tht^  sum  of  the  equivalent  orifices  of  the  separate  ducts.  4th.  That 
tfie  resistance  of  any  number  of  ducts  in  series  is  the  sum  of  the 
resistances  of  the  separate  ducts. 

Jn  order  to  fully  determine  the  resistance  of  a  duct  and  the  head 
necessary  to  produce  a  given  flow  of  air  through  the  same,  the  author 
adopts  the  method  employed  by  M.  Murgue  in  his  work  on  *'  The 
TJieories  and  Practice  of  Centrifur/al  Ventilating  Machines.**  Starting 
from  the  simple  case  of  the  head  requin  d  to  propel  a  given  volume 
of  air  through  an  orifice  in  a  thin  plate,  the  author  obtains  formuls 
in  the  same  terms  for  the  more  complicated  cases  of  the  resistances 
offered  by  the  passage  of  a  given  volume  of  air  through  ducts  of 
various  forms  and  dimensions,  and  the  corresponding  heads  required 
to  overcome  such  resistances.  He  illustrates  the  method  by  its 
application  to  determine  the  resistances  arising  from 

a.  Work  spent  in  friction  of  eddies  at  orifices  of  entry. 
6.  „  „  „  a  rectangular  bend. 

c,  „  „  „  a  curved  bend. 

d,  „  „  „  a  sudden  enlargement. 

e,  „  „  „  a  sudden  contraction. 
/.             „                   „                 „  at  orifice  of  exit. 

(/.  „  „         against  the  sides  of  the  duct  when  the 

section  is  uniform. 
h.  „  in  generation  of  the  velocity  of  the  air  at  the  orifice 

of  exit. 

-And  having  deduced  separately  formulae  for  determining  the  heads 
required  to  overcome  the  resistances  under  these  several  items  all 

*  See  foot  note,  page  108. 
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Pipre^vsed  in  the  same  terms,  the  total  head  is  obtained  by  the  sum- 
iDfttion  of  the  several  equations. 

The  author  then  gives  a  summary  of  the  causes  available  to  pro- 
duiv  motion  of  air  for  the  purposes  of  ventilation,  which  he  groups 
uuder  the  folio vving  headings : — 

(a.)  Variation  of  barometric  pressure  and  of  temperature.  Inter- 
mittent ventilatioD  of  enclosures. 

(h.)  Direct  impact  of  wind  upon  an  opening. 

(€.)  Wind  blowing  across  the  orifice  of  a  duct.  Ventilation  by 
steam-jets. 

(d.)  Head  produced  by  ventilating-fans. 

(e.)  Heail  produced  by  blowing  engines. 

(/.)  Head  produced  by  hot  air  or  smoke  in  flues. 

In  considering  the  first  of  these  causes  he  points  out  a  fact  of 
considerable  hygienic  importance,  namely : — "A  fall  of  pressure  of 
1  inch  causes  the  abstraction  of  57  cubic  inches  of  air  from  every 
cubic  foot  of  the  nearly  closed  space,  and  a  rise  of  internal  tempera- 
ture of  1^  F.  causes  the  expulsion  of  3)  cubic  inches.  Changes  of 
air  are  thus  effected  in  wells,  cupboards,  cases,  cellars,  cesspools,  and 
other  places,  even  when  they  have  no  apparent  openings.  And  similar 
i-auses  produce  an  expulsion  of  air  from  all  soils  which  are  porous  and 
c  mUin  a  quantity  of  air  dependent  on  the  barometric  pressure." 

Having  elucidated  each  of  the  above-mentioned  methods  of  pro- 
duciot;  a  movement  in  the  air,  the  author  proceeds  to  apply  the 
principles  which  he  has  formulated  to  special  cases  of  rooms  with 
various  inlets  and  outlets.  And  he  afterwards  gives  the  results  of 
eiperimental  investigations  of  the  action  of  certain  ventilating  systems. 
He  then  gives  the  following  summary  of  the  conditions  to  be  satisfied 
to  secure  elRcient  ventilation  : — 

1.  Quantity  of  air  required. 

2.  The  quality  of  the  air  required. 

tl  The  positions  of  the  inlet  and  extract  flues. 

4.  Provision  of  a  suitable  head  for  extracts  and  inlets.      Correct 

numerical  proportion  between  areas  of  respective  inlets 
or  outlets. 

5.  Completeness  of  circulation. 

And  he  concludes  by  describing  the  means  of  warming  and  cooling 
the  air  in  houses  and  large  buildings. 

We  can  recommend  the  article  to  the  notice  of  those  who  are 
f  a»aged  in  the  ventilation  of  buildings  as  being  an  excellent  exposition 
of  the  theory  of  the  subject,  and  of  the  physical  laws  upon  which* 
vt*ntilation  and  the  distribution  of  heat  depend.  It  might,  however, 
with  advantage  be  supplemented  by  a  chapter  of  a  more  practical 
character  describing  the  construction  of  apparatus  and  arrangements 
of  buildings  to  carry  into  effect  the  principles  theoretically  expounded 
in  Professor  Shaw*8  article. 

Hei^by  Law. 
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THE   PEOGEESS  OF  PUBLIC  HEALTH  WOEK  AT 

BUDAPEST. 
By  Dr.  Fodor,  Professor  of  Hygiene^  Budapest. 

Hungary  and  specially  her  capital,  like  the  whole  European 
Continent,  have  learnt  much  from  England  and  have  followed 
her  example  in  the  development  in  matt-ers  of  public  health  and 
sanitation.  Budapest  may  now  well  be  proud  of  having  been  a 
worthy  disciple  of  her  noble  teacher. 

At  Budapest  public  health  affairs  have  chiefly  to  contend 
with  the  unusually  rapid  development  and  expansion  of  the 
town.  Nature  has  blessed  this  place  with  a  remarkably  healthy 
and  beautiful  location.  On  one  side  of  the  mighty  river 
Danube  most  picturesque  hills  and  mountains  look  down,  some 
of  which  are  crowned  by  ancient  historical  edifices,  Roman 
monuments,  arenas  and  aqueducts.  On  the  other  bank  the 
endless  ])lain  stretches  far  away,  on  which  stands  the  modern 
part  of  the  town,  with  its  lines  of  palaces  and  with  its  seething 
motion  and  turmoil  of  labour,  industry,  and  commerce.  But 
this  industry  and  commerce  bring  to  this  town  large  numbers 
of  persons  from  the  country  and  even  from  foreign  parts.  The 
consequence  of  this  is  that,  in  spite  of  the  extraordinary 
activity  in  the  building  trade  and  the  rapid  increase  in  the 
number  of  houses,  many  houses  are  overcrowded  and  many 
parts  of  the  town  are  congested.  It  is  also  noticeable  that  the 
lowest  class  of  labourer  with  his  usually  numerous  family  forms 
an  exceptionally  large  part  of  the  general  population. 

The  population  of  Budapest  was  at  the  beginning  of  the 
present  century  50,000;  in  1840  it  rose  to  100,000;  in  1880  it 
was  already  370,000 ;  in  1890  it  reached  500,000,  and  at  pre- 
sent is  scarcely  less  than  600,0. )0  souls. 

The  town  authorities  are  trying  different  methods  to  solve 
the  question  of  locating  the  p()])ulation,  specially  to  impi'ove 
the  housing  of  the  poorer  classes.  They  have  built  emer- 
gency houses  of  a  lighter  construction,  where  the  poorer  people 
can  obtain  lodgings  at  moderate  rents.  Besides  this  they  are 
setting  apart  large  tracts  of  corporation  land,  and  selling 
it  at  low  prices  to  workmen's,  public  employe's,  and  such  like 
building  associations,  to  build  cheap  family  houses  thereon. 
The  promotion  of  cheap  family  house  building  is  notably  with 
us  a  very  important  question,  because  here,  as  in  Vienna  and 
Berlin,  dwelling  houses  are  generally  built  in  such  splendid  and 
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the  Middle  Ages,  we  may  say  that  the  first  waterworks  were 
constructed  by  W.  Lindley  Senior,  an  English  engineer.  This 
work  consisted  of  large  wells  sunk  on  the  banks  of  the  river, 
into  which  the  water  from  the  river,  and  from  the  surrounding 
underground  filtered.  These  waterworks  have  since  then 
constantly  been  enlarged,  chiefly  by  a  collecting  drain  of 
1  )ei'f orated  iron  tubes  laid  parallel  to  the  river,  into  the  gravel- 
l)ed  under  the  banks  of  the  river.  But  the  further  extension 
of  these  waterworks  was  arrested  by  the  exi)ansion  of  the 
town.  Five  vears  a«x<>,  sandbeds  were  constructed  bv  which 
the  water  of  the  Danube  is  artificially  filtered. 

But  all  these  works  were  insufficient  to  satisfy  the  exigencies 
of  the  growing  population.  In  recent  times,  wells  have  been 
«unk  on  the  left  bank  of  the  river  at  a  ])oint  some  10  kilo- 
metres above  the  town.  These  wells  receive  their  water  in  the 
same  manner  as  in  the  former  works,  that  is,  partly  from  the 
river,  and  partly  from  the  surrounding  subsoil.  The  water  is 
sent  into  town  by  mains  of  1*20  metres — equal  to  4  feet 
English — in  diameter. 

The  water  derived  from  these  wells  is  tolerably  good  in 
(juality  and  plentiful  in  quantity.  But  all  this  will  scarcely 
satisfy  the  requirements  of  the  town.  The  population  is 
already  clamouring  for  spring  water.  There  is  excellent  and 
plentiful  water  to  be  had  from  springs  existing  about  80  kilo- 
metres— about  50  English  miles — to  the  westward  of  the 
metropolis.  It  is  desired  to  utilise  these  waters  for  the  supply 
of  our  capital,  the  only  drawback  to  it  is  its  temperature, 
which  is  constantly  at  20°"4  centigrades  (6b^  Fahr.). 

The  present  waterworks  are  capable  of  supplying  about 
200  litres — 44  gallons— of  water  per  head  per  diem ;  still  this 
seems  to  be  insufficient,  it  is  belie ve<l,  because  the  water  is 
served  out  freely  on  the  constant  supply  system — except  in  the 
case  of  factories  and  mills,  where  it  is  supplied  by  meters — and 
it  is,  therefore,  supposed  that  great  waste  of  water  takes  place. 

For  the  waterworks  now  under  construction,  which,  like  all 
the  public  waterworks  here,  belong  to  the  Corporation,  six 
millions  of  florins — about  £550,000  —have  been  voted.  These 
works  when  completed  wdll  be  capable  of  supplying  daily 
120,000  cubic  metres  of  water— about  26,700,000  gallons. 

Budapest  being  situated  in  the  centre  of  a  very  fertile 
country,  is  easily  and  well  supplied  with  food,  nevertheless  there 
exist  some  great  defects  in  the  provisioning  of  the  town.  There 
are  no  well  located  Market  Imlls  where  the  whole  process  of 
provisioning  might  be  centralised.  To  remedy  this  defect  the 
corporation  is  going  to  build  a  large  central  Market  hall  and 
eight  smaller  ones  for  retail  in  the  various  districts  of  the  town. 


116  BAIOTATION   ABBOAD. 

It  is  due  to  this  activity  in  sanitation  that  the  cholera,  which 
was  repeatedly  imported  from  abroad,  caused  during  1892 
and  18y3  only  very  insi^ificant  epidemics  as  compared  with 
those  of  former  times.*  Typhoid  fever  has  also  become  much 
rarer.f  But  the  most  brilliant  achievement,  of  which  Budapest 
and  the  whole  country  can  boast,  is  the  successful  combatment 
of  small-pox.  Vaccination  has  for  a  long  time  been  in  general 
practice  in  Hungary,  but  in  1887  vaccination  and  re-vaccinaiion 
at  the  age  of  twelve  years  was  made  compulsory  by  Statute. 
The  result  of  this  enactment  is  best  demonstrated  by  the 
following  figures : — 

Deaths  from  Small-pox, 


Before  introdaction  of  oomp. 
▼ace  and  re-vaca 

After  f  ntrodoction  of  oomp 
▼ace.  and  re-vaoe. 

1886.          1887. 

1888.           1889. 

In  Hungary...  2477       1760 

102          115 

InAustiia    ...  1005       1022 

1440       1180 

Thus  it  is  shown  that  in  neighbouring  Austria,  where  there 
is  no  compulsory  re-vaccination  law,  the  death-rate  increased 
during  the  period  of  1886 — 89,  whilst  in  Hungary,  after  the 
introduction  of  compulsory  vaccination  and  re-vaccination,i  t 
at  once  fell  to  nearly  one-twentieth  of  its  former  height.  § 

These  data  are  of  interest  to  medical  men  and  specially  to 
hygienists.  I  am  also  of  opinion  that  the  important  Sani- 
tary works  now  under  execution  at  Budapest  are  objects  of 
great  interest  even  to  foreign  hygienists,  and  are  fit  objects  for 
practical  study  for  the  members  of  the  International  Congress 
of  Hygiene,  which  is  to  be  held  in  this  city  from  the  1st  to  the 
9  th  of  September. 


*  It  caused  in  1892  525,  and  in  1893  105  deaths,  whereas  the  epidemic  of 
1872—73  caused  2558  deaths. 

t  It  caused  1864—^8  annually  280  deaths  per  100,000  of  the  population ;  in 
1874—78  144 ;  and  in  1889—93  only  39.    It  is  evidently  steadily  decreasing. 

§  In  Budapest  the  mortality  by  variola  has  been  from  1887—93 :  376, 14,  0, 
0,  2, 4,  6. 
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flooding  occurred,  and  on  tlie  28th  of  June,  1892,  there  was  another 

heavy  storm  and  a  flooding  to  the  extent  of  about  fourteen  inches 

which  left  a  deposit  of  sewage,  whereupon  the  plaintiffs  made  further 

complaints  of  the  damage  which  they  had  sustained,  the  defendauts 

not  admitting  liabiUty,  this  action  is  brought  in  August,  1892,  for  an 

injunction   and   damages.     After  the  action  was  commenced  there 

was  another  flooding  on  the  occasion  of  a  heavy  storm  which  took 

place  on  the  11th  of  July,  1893.     Now  in  considering  the  liability  of 

the  defendants  for  these  floodings  and  consequent  damage  it  appears 

to  me  material  to  decide  some  questions  of  fact.     In  the  first  place  I 

find  the  defendants  in  constructing  their  existing  system  of  drainage 

and  in  constructing  the  sewer  exercised  due  care  and  were  not  guilty 

of  any  negligence ;  that  system  as  constructed  reasonably  provided 

for  the  district  and  for  the  buildings  which  would  have  to  drain  into 

it.     In  the  next  place  I  find  that  when  the  communications  between 

the  brewery  and  the  sewer  were  made  and  for  some  years  afterwards 

the   sewer  was  well  constructed  and  sufficient  for  the  purposes  of 

draining  the  district  and  could  cause  no  flooding  or  probability  of 

flooding  to  the  brewery.     I  also  find  that  the  floodings   arose  not 

from  any  want  of  repair  in  the  defendants'  sewer,  but  owing  to  the 

large  increase  in  the  last  few  years  in  the  number  of  buildings  and 

places  in  the  district  which  drain  into  the  sewer,  if  a  very  heavy  fall 

of  rain  occurs  in  a  short  space  of  time  the  existing  sewer  has  become 

insufficient  in  size  to  carry  off  the  sudden  influx  of  water  and  gets 

choked  and  so  drives  the  contents  of  the  sewer  up  the   plaintiffs' 

communications  and  into  the  floors  of  their  cellars,  it  seemes  to  me  that 

such  floodings  arising  from  heavy  falls  of  rain  are  likely  as  matters 

now  stand  to  occur  about  once  a  year  and  more  frequently  in  the 

future  as  the  number  of  drains  increases  with  the  further  buildings 

which  may  be  erected  in  the  district  drained.     I  further  find  that  if 

(as  the  plaintiffs  insist)  the  floors  of  their  cellars  are  to  remain  as  low 

and  their  communications  are  to  continue  to  run  from  those  floors 

then  the  only  way  to  prevent  the  liability  to  flooding  is  by  the 

defendants  constructing  a  new  sewer  or  a  new  system  of  drainage 

for  the  district. 

Assuming  then  that  it  had  become  the  duty  of  the  defendants,  as 
the  sanitary  authority,  to  consider  the  question  of  constructing,  and 
in  due  course  to  construct  a  new  sewer,  for  a  new  drainage  system,  I 
have  to  consider  whether  the  defendants,  when  this  action  was 
commenced,  or  up  to  the  date  of  the  trial  of  this  action,  were  guilty 
of  negligence,  or  (as  it  is  sometimes  expressed)  of  want  of  reasonable 
care  and  diligence  in  maintaining  the  existing  sewer,  and  in  not  pro- 
viding the  new  sewer  or  new  system  of  drainage.  As  to  this,  I  find 
that  the  defendants  were  not  guilty  of  negligence  or  want  of  reasonable 
care.  In  the  first  place,  it  is  clear  that  the  defendants,  so  long  as  the 
the  present  sewer  existed,  and  until  its  insufficiency  owing  to  the 
increase  of  buildings  rendered  it  necessary  to  construct  a  new  sewer  or 
new  drainage  system,  were  not  guilty  of  negligence  in  maintaining  the 
present  sewer,  or  because  until  the  new  sewer  was  made  the  owners 
of  the  new  buildings  as  they  were  erected  exercised  their  statutorv 
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care  and  diligence  in  not  preyiouslj  taking  active  steps  in  the  matter. 
It  is  moreover  noticeable  that  the  plaintiffs'  statement  of  daim  does 
not  expressly  allege  negligence  on  the  part  of  the  defendants  and  on 
behalf  of  the  plaintiffs  in  opening  their  case,  it  was  stated  that  they 
were  not  bound  to  allege  or  prove  negligence. 

The  question  now  arises  as  to  whether  on  the  above  finding  of  facts 
the  defendants  can  be  held  liable.  The  plaintifEs  put  their  case  in 
this  way,  they  say  broadly  that  as  the  sewer  was  made  by  and 
belongs  to  the  defendants,  the  defendants  are  liable  for  the  nuisance 
caused  by  the  sewer  to  the  plaintiffs,  whether  they  have  been  guilty 
of  negligence  or  not  and  are  not  protected  from  such  liability  by  any 
provisions  of  the  Public  Health  Act  or  any  other  Act,  and  in  support 
of  this  general  proposition  the  plaintiffs  contend:  (1)  that  apart 
from  any  statutory  duty  cast  upon  the  detendents  and  treating  the 
defendants  as  strangers  who  have  a  private  sewer  of  their  own,  the 
defendants  must  be  held  liable ;  (2)  that  the  defendants  are  liable 
because  they  have  infringed  the  provisions  of  Sec.  19  of  Public 
Health  Act  1875,  which  enacts  inter  alia  that  "every  Local  Authority 
shall  cause  the  sewers  belonging  to  them  to  be  constructed  '  *  *  and 
kept  so  as  not  to  be  a  nuisance." 

T^ow  with  respect  to  the  first  contention  I  cannot  see  how  the 
plaintiffs  can  say  they  are  entitled  to  treat  the  defendants  as  strangers. 
The  nuisance  to  the  plaintiffs  would  not  have  been  caused  but  for  the 
communications  opened  by  their  predecessors  in  title  with  the  defen- 
dants' sewer.  No  part  of  the  sewage  or  water  in  the  sewer  would 
have  got  on  the  plaintiffs'  premises  but  for  those  communications 
which  the  plaintiffs'  predecessors  made  in  exercise  of  the  rights  given 
to  them  by  8ec.  2  L,  Public  Health  Act,  or  the  corresponding  section  in  a 
prior  Public  Health  Act  (Section  8,  Sanitary  Act,  1866).  It  was 
because  the  defendants  were  not  strangers,  but  a  public  body  making 
and  maintaining  a  sewer  for  public  purposes,  and  for  the  benefit  of 
the  inhabitants  of  the  district  that  the  above  rights  were  given  and 
that  the  defendants  were  bound  to  allow  the  communications  to  be 
made  subject  to  the  mode  in  which  the  communications  were  made 
being  approved.  It  appears  to  me,  when  under  and  by  virtue  of 
statutory  duties,  works  are  made  and  maintained  by  a  public  body 
for  the  benefit  of  the  public,  or  a  section  of  the  public  and  a  member 
of  the  public  in  exercise  of  the  statutory  rights  given  to  him,  uses 
those  works  and  thus  suffers  damage,  the  rights  of*  that  member  and 
the  liability  of  the  public  body  in  respect  to  such  damage  are  to  be 
ascertained  not  by  considering  how  matters  would  stand  if  the  parties 
could  be  regarded  as  strangers  but  by  reference  only  to  the  statue 
under  which  the  works  were  made,  maintained  and  enjoyed.  And 
to  make  the  public  body  liable  under  the  circumstances  you  must 
find  that  liability  passed  upon  the  public  body  by  the  statutes  in 
question  either  by  express  provision  or  reasonable  intendment.  This 
brings  me  to  a  consideration  of  the  plaintiffs'  second  contention  and 
the  statutes  governing  the  case,  and  the  only  statute  1  need  consider 
is  the  Public  Health  Act,  1875. 

Now  Sect.  19  on  which  the  plaintiffs  rely,  is  in  point  of  wording 
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he  had  exercised  reasonahle  care.  Upon  these  facte  the  appeUant 
was  convicted  but  stated  a  case  for  the  consideration  of  the  court. 

Mr.  Fbangis  Gobs,  the  counsel  for  the  appellant,  argued  that  it 
was  held  in  Reg.  v  Sleep  (4  L.  T.,  Eep.  n.s.  625)  under  9  and  10 
Wm.  III.  c.  41,  in  a  prosecution  for  being  in  possession  of  naval  stores 
marked  with  the  broad  arrow,  that  a  conviction  could  not  be  sus- 
tained without  proof  that  the  defendant  knew  them  to  be  so  marked. 
That  case  governed  the  present  one. 

LoBD  Chief  Justice  Colebidoe  :  It  cannot  be  denied  that  in  the 
judgment  delivered  in  the  case  of  Beg.  v.  Sleep,  which  was  a  prosecu- 
tion under  a  statute  of  Wm.  III.  for  being  in  possession  of  naval 
stores,  there  are  expressions  used  which  show  that  the  court  were  of 
opinion  that  it  was  essential  to  a  conviction  to  show  that  the  defen- 
dant knew  they  were  marked  with  the  broad  arrow.  We  have  to 
deal  in  this  case  with  a  different  statute  and  it  is  different  at  least  in 
this  respect,  that  it  is  plain  under  this  statute  the  magistrate  may 
destroy  the  property  of  another  person  without  any  inquiry  as  to 
whether  that  person  knew  that  the  property  so  seized  was  bad  meat. 
That  is  unquestionable.  Then  the  section  goes  on  to  say  that  after 
the  justice  has  act«d  upon  his  judgment  and  destroyed  the  meat 
"  and — (not  or) —  the  person  to  whom  the  same  belongs  shall  be 
liable  to  a  penalty."  Those  are  the  terms  of  the  Act  and  its  object 
is  that  people  shall  not  be  exposed  to  eat  things  that  are  injurious 
and  that  such  things  shall  not  be  sold.  In  the  present  case  such  a 
thing  was  sold  and  the  question  is  whether  it  must  be  proved  by  the 
prosecution  that  the  defendant  knew  the  article  to  be  unsound, 
rerhaps  it  would  be  a  good  enough  answer  to  the  question  to  say 
that  it  is  obvious  such  a  view  would  render  the  enactment  nugatory 
because  a  man  might  easily  avoid  personal  knowledge  of  the  state  of 
the  article  and  go  on  habitually  selling  bad  meat  with  impunity  and 
we  ought  not  if  we  can  help  it  to  construe  the  section  in  such  a  way 
as  to  render  the  enactment  useless. 

Conviction  affirmed. 

QUEEN'S    BENCH   DIVISION. 

Before  Lobd  Chief  Justice  Colebidge,  and  Justices  Matthew 

and  Collins. 

the   CONBEBYATOBS   of   the   BIYEB   THAMES   V.   THE   8ANITABY 
AUTHOEITY   of  the  POBT  of  LONDON. 

(L.  T.  Eep.  Vol.  Ixix.,  n.  s.  803.) 

The  Public  Health  (London)  Act,  1891  (54  &  65  Vict.  c.  76),  enacts : 

Sect.  4.  (i)  On  the  receipt  of  any  information  respecting  the  existence  of 
a  nuisance  liable  to  he  dealt  with  summarily  under  this  Act,  the  Sanitaty 
authority  shall,  if  satisfied  of  tlie  existence  of  a  nuisance,  serve  a  notice 
on  the  person  by  whose  act,  default,  or  sufferaiice,  the  nuisance  arises  or 
continues,  or,  if  such  person  cannot  he  found,  on  tJie  occupier  or  owner  of 
the  premises  on  which  the  nuisance  arises,  requiring  him  to  abate  the  same 
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nuisance  did  not  arise  or  continue  by  the  act,  default,  or  sufferance 
of  the  appellant,  the  respondents  were  themselves  compellable  to 
abate  the  said  nuisance  under  and  hj  virtue  of  sec.  4,  sub-sec.  3  (6) 
oi  the  said  Public  Health  (London)  Act,  1891,  and  as  such,  the 
proper  persons  to  abate  the  same ;  (h)  That  the  removal  of  the  dead 
bodies  of  the  animals  referred  to  in  para.  12  was  a  gratuitous  act 
vhich  the  appellants  were  under  no  statutory  obligation  to  do. 

Lord  Chief  Justice  Colebidgb  :  I  am  of  opinion  in  this  case 
that  the  contention  of  the  Conservators  is  right,  and  that  no  such 
duty  is  imposed  upon  them  as  has  been  suggested.  If  such  a  duty  is 
imposed  upon  them  it  must  be  by  the  Public  Health  (London)  Act, 
1891  (54  &  55  Vic,  c.  76).  It  is  true  as  I  understand  that  there  is  a 
nuisance  here,  but  not  a  word  to  suggest  that  the  nuisance  was 
created  by  any  act  or  default  of  the  appellants.  Now  the  Public 
Health  (London)  Act,  1891,  enacts  by  Section  4  that  where  a 
nuisance  exists  the  Sanitary  Authority  shall  serve  a  notice  on  the 
person  by  whose  act,  default,  or  suffrance  the  nuisance  arises  or  con- 
tinues requiring  him  to  abate  the  same.  That  has  not  been  done 
here  because  the  person  cannot  be  found.  The  section  then  provides 
that  if  such  person  cannot  be  found  the  notice  shall  be  served  on  the 
owner  or  occupier  of  the  premises.  In  this  case  the  respondents 
have  served  a  notice  upon  the  appellants,  requiring  them  as  owners  to 
abate  the  nuisance  complained  of ;  but  as  part  of  this  section  there 
must  be  read  with  it  the  proviso  (b)  which  enacts  that  where  the 
person  causing  the  nuisance  cannot  be  found,  and  it  is  clear  that  the 
nuisance  does  not  arise  or  continue  by  the  act,  default,  or  suffrance 
of  the  occupier  or  owner  of  the  premises,  the  Sanitary  Authority  may 
themselves  abate  the  same,  and  may  do  what  is  necessary  to  prevent 
the  recurrence  thereof.  It  is  not  necessarv  now  to  enter  into  a  dis- 
cussion  as  to  whether  the  w^ord  "may"  mean  "must,"  as  that  has  been 
decided  to  be  so  in  "  Julius  v.  Bishop  of  Oxford  "  (42  L,  T.  Rep.  n.  s. 
546,  App.  Cas.  214)  and  the  cases  following  that  decision.  It  is  easy 
to  suggest  cases  in  which  great  injustice  might  be  done  if  any  other 
construction  was  put  upon  the  section  and  the  proviso.  Supposing 
one  of  the  great  sewers  burst  and  flooded  certain  premises  there  would 
be  an  owner  or  occupier  and  also  a  nuisance,  but  the  owner  or 
occupier  could  not  be  required  to  abate  such  a  nuisance.  The  plain 
meaning  of  the  proviso  is,  that  before  an  owner  is  liable  to  abate  a 
nuisance  it  must  be  clear  that  such  nuisance  is  caused  by  the  act  or 
default  of  the  o\^7ier  of  the  premises.  The  Sanitary  Authority  has  a 
general  power  of  removing  nuisances  themselves  when  the  person 
causing  them  does  not  do  so,  and  if  the  words  of  the  proviso  are  not 
satisfied  the  Sanitarv  Authoritv  must  abate  the  nuisance.  If  the 
state  of  things  arose  where  a  person  causing  the  nuisance  could  not 
be  found,  and  it  was  not  caused  by  the  person  on  whom  the  notice 
was  served,  the  Sanitary  Authority  would  have  to  take  the  necessary 
steps  to  abate  the  nuisance.  I  might  rest  my  decision  upon  that 
point  alone,  but  as  the  other  question  has  been  argued  before  us  1 
will  deal  with  that  as  well.    It  is  admitted  that  in  the  whole  of  the 
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Thames  Conservancy  Act  there  is  no  word  about  the  removal  of 
nuisances  in  this  part  of  the  river,  though  there  are  such  provisions 
in  other  Acts  which  deal  with  particular  areas  of  which  this  is  not 
one.  It  is,  therefore,  a  very  strong  argument  that  where  that  duty 
is  not  cast  upon  the  appellants,  it  is  not  intended  to  be.  There  are 
provisions  as  to  what  money  is  to  be  received  from  them  and  in  what 
manner  it  is  to  be  spent,  and  if  it  is  misapplied  the  Conservators 
would  become  personally  responsible  for  such  moneys.  So  if  they 
applied  the  money  coming  into  their  hands  for  removing  what  might 
be  a  nuisance  when  they  had  no  authority  to  do  so  they  would  be 
personally  liable.  The  cases  which  have  been  quoted  to  us  are  dis- 
tinguishable from  the  present  case.  In  the  "  Company  of  the  Proprie- 
tors of  Margate  Pier  v.  Town  Council  of  Margate  "  (20  L.  T.  Eep. 
n.  s.  564)  it  was  decided  that  under  a  particular  set  of  Acts  persons 
who  had  no  beneficial  ownership  in  a  harbour  were  liable  to  remove  a 
nuisance  therein.  In  the  "  Conservators  of  the  Biver  Thames  v.  the 
Victoria  Station  and  Pimlico  Eailway  Co."  (19  L.  T.  Eep.  n.  s.  734  L. 
Bep.  4  C.  P.  69)  Parliament  was  invoked  to  enable  the  Eailway  Co. 
to  build  a  bridge  across  the  river  Thames,  and  in  doing  so  the  Com- 
pany encroached  upon  the  land  of  the  Conservators.  This  land  had 
been  scheduled  in  the  Act  obtained  by  the  Company  and  the  lands 
clauses  Consolidation  Act,  1845,  was  incorptn'ated  therewith,  and  it 
was  held  that  the  Conservators  were  entitled  under  those  Acts  to 
compensation  for  the  land  taken  by  the  Company.  To  that  extent 
and  for  the  purpose  of  those  Acts  the  Conservators  were  the  owners 
of  the  land  on  which  the  bridge  was  built,  and  Parliament  authorised 
by  those  Acts  the  Conservators  to  do  what  otherwise  they  could  not 
have  done.  It  seems  to  be  clear  that  there  is  nothing  in  those  cases 
which  have  been  cited  that  is  inconsistent  with  the  contention  of  the 
Conservators  in  the  present  case  although  the  Conservators  are  for 
certain  purposes  the  owners  and  occupiers  of  the  foreshore  they  are 
not  so  for  the  purposes  of  the  Public  Health  (London)  Act,  1891. 

This  appeal  must  therefore  be  allowed. 

Mju  Justics  Mathew  :  I  am  of  the  same  opinion  and  agree  with 
the  construction  put  by  my  Lord  upon  Section  4  of  the  Public 
Health  (London)  Act,  1891.  When  the  Thames  Conservancy  Acts 
are  examined  it  is  clear  that  the  Conservators  hold  lands  for  specified 
purposes,  and  there  is  an  obligation  upon  them  not  to  allow  the  land 
to  be  used  for  any  purpose  that  would  interfere  with  the  navigation 
of  the  river.  They  have  different  powers  in  different  parts  of  the 
river  and  there  are  careful  provisions  as  to  the  appropriation  of  the 
money  received  by  them  to  different  purposes.  It  has  been  said  that 
the  Public  Health  (London)  Act,  1891,  imposes  a  further  liability 
upon  the  Conservators,  but  I  do  not  agree  with  that  construction 
and  think  such  a  construction  would  be  unreasonable.  If  it  had 
been  intended  that  such  further  liabilities  should  be  imposed  upon 
them  there  would  have  been  some  provision  for  raising  money  to- 
enable  them  to  carry  out  such  duties ;  but  there  is  no  such  provision. 
I  think  therefore  this  appeal  must  be  allowed. 

Mb«  JusncB  CoLLiirs  concurred.    Appeal  allowed. 
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Appeali  under  ike  SdU  of  Food  and  Drugs  Acts. 

Three  important  appeals  have  been  recently  heard  before  the 
Queen's  Bench — the  effect  of  which  is  briefly  as  follows  : — 

In  Bakewell  v,  Davis.  An  analyst  certifying  to  abstraction  of  fat 
should  confine  himself  to  the  fact  in  his  certificate  of  the  abstraction, 
and  not  add  any  opinion  as  to  whether  such  abstraction  is  fraudulent 
or  an  adulteration.  This  question  is  one  for  the  Court,  not  for  the 
analyst.  If  he  does  so,  nevertheless  such  opinion  will  not  invalidate 
the  certificate,  but  be  treated  as  unauthorised  comment  or  mere  over- 
pi  usage. 

In  Hiett  (appellant)  v.  Ward  (respondent)  it  is  made  clear  that 
should  an  inspector  acting  under  the  powers  of  the  Amended  Act, 
1879,  and  causing  a  sample  to  be  delivered  to  him,  whether  there  is  a 
genuine  sale  or  compulsory  sale,  and  whether  the  vendor  receives  the 
money  or  not,  is  a  mere  variance  and  not  of  the  essence  of  the  char^, 
even  though  the  summons  may  be  for  selling  milk  to  the  prejudice  of 
the  purchaser. 

In  Jones  (appellant)  v.  Bertram  (respondent)  it  appears  that 
should  milk  be  sold  to  a  retailer  and  a  written  warrantv  delivered, 
the  said  written  warranty  does  not  protect  the  retailer  from  pro- 
secution under  the  Act  unless  he  can  clearly  prove  that  he  sold  the 
milk  as  he  received  it. 

QUEEN'S    BENCH   DIVISION. 

BAKBWlfiLL  V.  DATIS. 

(L.  T.  69  n.  8.  832.) 
Sale  of  Food  and  Drugs  Act, 

The  appellant  was  convicted  under  section  6  of  the  Food  and 
Drugs  Act. 

The  analyst's  certificate  upon  which  proceedings  were  instituted 
was  as  follows : — '^  I  am  of  opinion  that  the  said  sample  contained 
the  parts  as  under,  or  the  percentage  of  foreign  ingredients  as  under : 
22  per  cent,  of  fat  less  than  natural.  Observations :  The  abstraction 
of  fat  is  a  fraud,  and  may  possibly  be  injurious  to  health.  No  change 
had  taken  place  in  the  constitution  of  the  article  that  would  interfere 
with  the  analysis." 

The  magistrates  convicted. 

On  appeal  it  was  argued  by  Mr.  Polaitd,  Q.C,  that  the  certificate 
was  invalid,  because  the  analyst  was  bound  to  give  a  certificate  sub- 
stantially in  the  form  provided  by  the  schedule  to  the  statute.  The 
summons  did  not  sufficiently  state  the  particular  of  the  alleged 
offence.  The  following  cases  were  referred  to : — "  Barnes  v.  Cliff," 
38  L.  T.,  n.  s.  570  ;  "  Bouch  v.  Hall,"  44  L,  T.,  n.  s.  183 ;  "  Lane  v. 
Collins,"  62  L.  T.,  n.  s.  267 ;  "  Hotchkin  v.  Hindmarsh,"  65  i.  T^ 
n.  s.  149. 

The  Court  held  that  the  observations  were  unauthorised  and  ought 
not  to  have  been  made,  but  that  they  were  a  mere  statement  of 
opinion  by  the  analyst  and  did  not  invalidate  the  certificate. 

Appeal  dismissed. 
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it  was  not  sold  in  the  same  state  as  when  he  purchased  it,  the  change 
was  not  made  by  himself  or  his  servants,  or  to  his  or  their  know- 
ledge.'* But  he  stated  a  case  on  the  question  whether  the  decision 
was  right  in  point  of  law. 

Mb.  Justice  Mathew,  in  giving  judgment,  said  the  conditions  of 
the  section  as  to  warranty  had  been  satisfied.  It  was  not  proved  and 
was  not  found  that  the  milk  was  in  the  same  state  when  sold  to  the 
customer  as  when  it  was  received.  There  was  strong  evidence  that 
the  milk  when  delivered  to  Bertram  corresponded  with  the  warranty, 
but  when  it  was  sold  to  the  prosecutor  it  had  clearly  been  adulterated. 
It  was  then  for  the  seller  to  show  not  only  that  he  had  received  it 
under  a  warranty  of  genuineness,  but  that  when  sold  it  was  in  the 
same  state  as  when  received.  But  this  the  magistrate  had  not  found. 
The  case,  therefore,  fell  short  of  what  was  required  to  relieve  the 
seller,  and  the  magistrate  ought  to  have  convicted  him. 

Mb.  Justice  Collins  was  of  the  same  opinion. 

Appeal  allowed. 

QUEEN'S  BENCH  DIVISION. 
Before  Justices  Mathew  and  Collins. 

BUBSOWS   V.   SMITH. 

{Times,  February  6th,  1894.) 

In  the  sale  of  Partridges  or  other  Game  hy  one  dealer  to  another, 
there  is  an  implied  warranty  tliat  the  food  sold  is  Jit  for  use  ;  if  rwtfitj 
the  Vendor  is  responsible. 

On  October  9th  the  defendant,  a  dealer  at  Newcastle,  telegraphed 
up  to  the  plaintiff,  a  dealer  in  ^me  in  London. — '*  Send  me  80 
old  partridges"  by  goods  train.  The  birds  were  sent  on  the  same 
day  by  passenger  train,  arriving  about  the  same  time,  and  they 
reached  the  defendant  next  day,  about  noon,  but,  as  he  said,  '*  quite 
putrid."  He  telegraphed  up  to  plaintiff — *'  Birds  alive  with  maggots ; 
shall  I  return  or  sell  on  your  account  ?^'  The  plaintiff  telegraphed  in 
reply — *'  Birds  sent  in  good  condition  according  to  order ;  hold  you 
responsible."  The  plaintiff  sued  in  the  City  Sheriff's  Court  for  the 
price  of  the  birds  (£4  13s.  4d.)9  and  the  defendant  set  up  that  they 
were  uneatable  and  unmerchantable,  and  offered  evidence  in  support 
of  it,  while  the  plaintiff  offered  evidence  that  the  birds  were  fresh. 
The  Judge,  however,  held  that  there  was  warranty,  the  case  of 
"  Burnby  v.  Bollett"  (16  M.  and  W.)  being  cited,  which,  he  said, 
was  in  point,  it  being  held  there,  he  said,  that  where  a  butcher  buys 
meat  in  a  market  and  sells  it  there  is  no  warranty  that  it  is  fit  for 
food.  There  is  no  implied  warranty  and  no  fraud.  It  being  urged 
that  according  to  this  view  dealers  might  sell  rotten  game,  he  said  : — 
'*  According  to  my  experience  they  have  been  doing  this  for  the  last 
34  years,"  and  he  repeated  that  there  was  no  implied  warranty  and 
no  fraud.  The  inspector  of  nuisances  proved  that  the  partridgeti 
were  putrid,  and  he  obtained  an  order  from  the  magistrates  for  their 


FORTHCOMIJiG   MEETINGS.  129 

destrnction.  The  Judge,  however,  adhered  to  his  view  of  the  law, 
and  gave  judgment  for  the  plaintiff  for  the  price. 

The  defendant  appealed. 

Mr.  A.  Baker  appeared  for  the  defendant,  and  pointed  out  that 
the  case  cited  bj  the  learned  Judge  was  not  in  point. 

The  CousT^alled  upon  the  counsel  for  the  plaintiff. 

Mr.  C.  C.  ScoCT  cited  the  case  of  "  Beer  v.  Walker  "  (46  Law 
Journal  Reports),  where  it  was  held  in  a  similar  case  that  there  was 
an  implied  warranty  that  rabbits  were  fit  for  food  and  would  be 
*o  when  they  arrived.  Here,  however,  the  birds  were  sent  by  a 
[Muisenger  train,  which  had  not  such  facilities  for  ventilation,  ^.,  as 
the  vans  in  goods  trains.  Our  answer  to  the  application  for  a  new 
trial  is  that  there  was  no  breach  of  the  implied  warranty,  even 
a5<uming  such  a  warranty.  The  train  probably  arrived  early  in  the 
morning,  and  the  birds  were  kept  some  hours  in  a  close  place.  There 
muitt  therefore  be  a  new  trial. 

The  Court  allowed  the  appeal,  and  gave  judgment  for  the 
defendant. 

Mr.  Justice  Mathew  said  the  case  cited  showed  that  there  was 
an  implied  warranty  in  such  a  case,  and,  indeed,-  an  authority  was 
h&rdlj  necessary  to  show  that  there  is  such  a  warranty  on  the  sale  of 
food.  There  was  evidence,  however,  that  when  the  birds  arrived  they 
were  putrid  and  uneatable.  The  Judge,  however,  held  that  there 
\i'a8  no  warranty,  and  decided  the  case  on  that  ground.  There  must 
be  judgment  for  the  defendant. 

Mr.  Justice  Collins  concurred.  The  Judge  clearly  decided  on 
his  view  of  the  law,  which  was  erroneous.  When  asked  if  dealers 
might  sell  partridges  which  were  putrid  he  answered  that  if  they  did 
they  were  not  responsible.  The  view  of  the  law  being  erroneous, 
there  most  be  judgment  for  the  defendant. 

Appeal  allowed. 
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A  SESSIONAL  MEETING  will  be  held  at  the  Paekes  Museum, 
on  Wedttesday,  April  11th,  at  8  p.m.,  when  a  Paper  will  be  read  on 
"  The  Construction  of  Koads  and  Streets  from  a  Sanitary  point  of 
new,"  by  Lewis  H.  Isaacs,  f.b.i.b.a.,  assoc.inst.c.e..  Surveyor  to 
the  Board  of  Works  for  the  Holborn  District.  The  Paper  will  be 
followed  by  a  Discussion.  Tickets  for  the  admission  of  visitors  may 
be  had  on  application  to  the  Secretary  of  the  Institute. 

LECTURES  ON  METEOROLOGY  INiRELATION  TO 

HYGIENE. 

A  suggestion  was  made  to  the  Royal  Meteorogical  Society,  and  by 
fhem  to  the  Sanitary  Institute,  that  many  Medical  Officers  of  Health 
^nd  others  would  be  glad  to  gain  some  further  information  on  the 
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important  question  of  Weather  and  CUmate  in  relation  to  Health  and' 
Disease. 

As  this  involved  both  Meteorologj  and  Hygiene,  it  was  thought 
well  by  the  respective  Councils  that  the  two  Societies  should  jointly 
arrange  a  course  of  Lectures  upon  this  subject. 

The  following  Six  Lectures  deal  with  some  of  the  principal  factors 
and  points  for  consideration,  and  will,  it  is  hoped,  be  the  means  of 
spreading  much  useful  information  upon  the  subject. 

Fee  for  the  Course,  Half  a  Guinea. 

Fellows,  Members,  and  Associates  of  both  Societies  are  admitted 
to  the  Lectures  without  payment,  but  cannot  introduce  friends. 

The  Lectures  will  be  given  in  the  Parkes  Museum,  on  Mondays 
and  Thursdays,  at  8.30  p.m. 

April  23.     *'  Instruments  and  Observations  and  their  Bepresentation." 

0-.  J.  SyMOXS,  F.R.S. 

„    26.     "  Temperature  of  Air,  Soil  and  Water."     H.  B.  Mill, 

I'.B.S.B. 

„     30.     "Barometric  Conditions  and  Air  Movements."     B.  H. 
Scott,  m.a.,  f.ii.8. 
May     3.     "Moisture,  its  Determination  and  Measurement."    W- 

Mahbiott,  f.b.met.soc. 

„  7.  "  Climate  in  Belation  to  Health,  and  Geo^^phical  Distri- 
bution of  Disease."  C.  Theodorb  Williams,  m^.<, 
M.D.,  r.B.c.p. 

„     10.     "  Fog,  Clouds  and  Sunshine."    F.  Gastbb,  ]r.B.MET.soc. 

Tickets  for  the  Course  can  be  obtained  of  the  Assistant-Secretary 
of  the  Boyal  Meteorological  Society,  Great  George  Street,  S.W.,  or 
the  Secretary  of  The  Sanitary  Listitute. 

THE  AUTUMN  CONGBESS  AND  EXHIBITION    OF 

THE   INSTITUTE. 

The  Institute  has  accepted  an  invitation  from  the  Lord  Mayor  and 
citizens  of  Liverpool  to  hold  its  next  Congress  and  Exhibition  in  that 
city  from  September  24th  to  29th.  The  Health  Exhibition  in  con- 
nection with  the  Congress  will  remain  open  until  October  20th. 

The  work  of  the  Congress  will  be  divided  into  three  Sections  and 
five  Conferences,  viz. :  Section  I. — Sanitary  Science  and  Preventive 
Medicine;  Section  II. — Engineering  and  Architecture;  Section  III. — 
Chemistry,  Meteorology  and  Geology. 

Conference  of  Medical  Officers  of  Health ;  Conference  of  Municipal 
and  County  Engineers  and  Surveyors ;  Conference  of  Sanitary  In- 
spectors ;  Conference  of  Ladies  on  Domestic  Hygiene ;  Conference 
on  the  Sanitation  of  the  Passenger  and  Mercantile  Marine  Service. 

The  Council  invite  Papers  on  subjects  relating  to  Health  and 
Sanitary  Science.  Papers  are  limited  to  twenty  minutes  in  reading. 
A  short  abstract  must  accompany  every  Paper,  both  for  the  con- 
venience of  the  Press  at  the  Congress  and  for  insertion,  subject  to 
the  approval  of  the  Council,  in  the  Journal  of  the  Institute,  should 
it  not  be  deemed  desirable  to  publish  the  Paper  in  extenso.     No 
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prerionslj  published  Paper  can  be  read.  The  acceptance  of  Papers, 
and  the  days  on  which  thej  are  to  be  read,  are  determined  by  the 
Council  before  the  beginning  of  the  Meeting.  The  Council  reserve 
the  right  of  refusing  any  Papers  sent  in ;  and  in  the  case  of  those 
accepted,  the  reading  of  them  must  depend  upon  the  time  at  the  dis- 
posal of  the  Meeting.  Papers  read  at  the  Congress  cannot  be  pub- 
lished bj  the  Authors,  except  by  permission  of  the  Council.  The 
Council  reserve  to  themselves  the  privilege  of  printing  any  Paper  read 
at  the  Congress,  either  wholly  or  in  part,  or  of  refraining  from  the 
publication  thereof,  if  they  see  fit.  The  Addresses  and  Papers  or 
Abstracts  thereof  are  usually  printed  by  the  Institute  in  London 
before  the  meeting  of  the  Congress,  and  may  be  purchased  from  the 
Secretary  of  the  Institute  during  the  Congress.  Authors  should  for- 
ward their  manuscript  by  book  post  on  or  before  AwguH  2Ath^  addressed 
to  the  Secretary,  Sanitary  Institute,  74a,  Margaret  Street,  W. 

OiEcial  Delegates  to  the  Congress  have  been  already  appointed  by — 
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Lindsej,  Lincolnshire. 

SfAfFordshire. 

Thi  CoriTTr  BoRorGHR  of  : 

Birkenhead. 

Glasgow. 

Birmingham. 

Huddersfield. 

Bootle. 

Lincoln. 

Bristol. 

Liverpool. 

Cambridge. 

Mansfield. 

Cork. 

Bochdale. 

Crewe. 

Wolverhampton 

Exeter. 

Wrexham. 

The  Urban  SATaTARY  Authobit 

iss  of: 

Barry  and  Cadoxton. 

Maidstone. 

Brigg. 

Kuncoru. 

Bromley. 

Southport. 

Qillingham. 

Swindon. 

Heywood. 

Walker. 

Holyhead. 

Warley. 

Kidderminster. 

Wavertree. 

Lei^h. 

Wick. 

Linlithgow. 

Winsford. 

The  Burt  a  l  SAiaTAET  Authoeiti 

[Es  of: 

Barnstaple. 
Barton  Kegis. 

Carlisle. 

Holywell. 

Caistor. 

Wirrall. 

Aocrington  and  Church  Outfall  Sewerage  Board. 
Hull  and  Qoole  Port  Sanitary  Authority. 
Matford  and  Lothingland  TTnion. 
Shillelagh  Union. 
Pembroke  Township. 
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CALENDAE  FOR   APRIL,  MAY  AND  JUNE. 


2 

M. 

2 

M. 

4 

W. 

6 

F.) 

7 

s.f 

11 

w. 

11 

w. 

11 

w. 

APRIL. 

Exhibition  Committee,  5  p.m. 
Lecture  to  Sanitaiy  Officers,  Lcm* 
don,  8  p.m. 

Ordinary  General  Meeting, 
4  p.m. 

Examination,  London. 

Finance  Committee,  4  p.m. 
Council  Meeting,  5  p.m. 
Sessional  Meeting,  8  p.m.  Major 
L.  H.  Isaacs,  f.b.i.b.a.,  on  The 
Construction  of  Roads  and 
Streets  from  a  Sanitary  Point 
of  View. 

23  M.  Museum  Committee,  5  p.m. 

23  M.  Lecture,  Meteorology  in  Relation 
to  Hygiene,  8.30  p.m.  On 
Instruments  and  Observations 
and  their  Representations.  G.  J. 
Symons,  F.B.S. 

26  Th.  Lecture,  Meteorology  in  Relation 
to  Uygiene,  8.S0  p.m.  Tem- 
perature of  Air,  Soil,  and  Water. 

U.  R.  Mill,  M.D.,  F.B.B.B. 


27  F.l 

28  S.J 
90  M. 


Examination,  Durham. 

Lecture,  Meteorology  in  Relation 
to  Hygiene,  8.30  p.m.  Baro- 
metric Conditions  and  Air 
Movements.    R.  H.  Scott,  m.a., 

F.A.B. 

MAY. 

3  Th.  Lecture,  Meteorology  in  Relation 
to  Hygiene, 8.30  p.m.  Moisture, 
its  Determination  and  Measure- 
ment W.  Marriott,  f.b.mst.soc. 


4  P.> 

5  S./ 
7  M. 
7  M. 


9 

W. 

9 

W. 

10 

Th. 

14 

M. 

18 

F. 

25 

F.l 

26 

S.)" 

28 

M. 

1 

F.) 

2 

S.| 

4 

M. 

13 

W. 

13 

W. 

15 

F. 

22 

F.) 
S. 

23 

25  M. 


MAY  {continued). 

Examination,  Bristol. 

Exhibition  Committee,  5  p.m. 

Lecture,  Meteorology  in  Relation 
to  Hygiene,  8.30  p.m.  Climate 
in  Relation  to  Health  and 
Geographical  Distribution  of 
Disease.    C.  Theodore  WiUiams, 

M.A.,  M.B.,  F.B.C.P. 

Finance  Committee,  4  p.m. 
Council  Meeting,  5  p.m. 
Lecture,  Meteorology  in  Relation 

to    H^'giene,  8.30   p.m.      Fog. 

Clouds,     and     Sunshine.       F. 

Gasler,  f.b.met.80C. 
Whit  Monday. 
Examination  Committee,  5  p.m. 

Examination,  Hull. 

Museum  Committee,  5  p.m. 

JUNE. 

Examination,  Local    Surveyors, 

London. 
Exhibition  Committee,  5  pim. 
Finance  Committee,  4  p.m. 
Council  Meeting,  5  p.m. 
Examination  Committee,  6  p.m. 

Examination,  Plymouth. 

Museum  Committee,  5  p.m. 


GENERAL    NOTES. 


QUERIES. 

**Fbozbk  Sbwagb." 

Query. — "A,*'  the  owner  o£  some  exhausted  brick-fields  in  an  urban 
sanitary  district  has  levelled  the  pit«,  and  in  event  of  frost  diverts  a 
portion  of  the  town  sewage  by  placing  a  dam  in  the  open  sewer 
which  flows  near  for  flooding  the  ground  for  the  purpose  of  a  skating 
rink.  The  extent  of  the  ground  is  about  three  acres,  is  some  two 
hundred  yards  from  any  dwelling  house,  and  is  flooded  to  the  depth* 
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of  two  or  three  feet,  and  water  is  run  on  whenever  required  to  make 
up  for  soakage.  The  town  is  supplied  with  water  from  wells,  and  it 
may  be  added  that  the  sewer  also  carries  the  surface  water. 

Is  this  calculated  to  be  a  nuisance  and  injurious  to  health,  and  if 
so  in  what  way  ?  No  drains  are  put  iu  at  the  bottom  of  the  rink  to 
carry  away  the  water  after  the  frost  is  over,  nor  is  any  provision 
made  for  getting  rid  of  it  except  by  running  it  off  into  an  adjoining 
dyke  in  a  pit.  G.  K. 

Aiigwer. — I  am  of  opinion  that  as  long  as  the  temperature  was  at  the 
freezing  point  or  below  the  fact  of  nuisance  could  not  be  established. 

It  therefore  only  remains  to  be  considered  as  to  whether  there  is 
any  difference  at  the  time  of  the  thaw  between  the  field  flooded  with 
sewage  and  an  ordinary  example  of  broad  irrigation.  I  fail  to  see 
myself  any  essential  distinction,  save  that  in  broad  irrigation  you 
hare  a  system  which  is  intended  to  be  permanent,  but  in  this  you 
have  a  temporary  matter.  In  both  cases  the  question  of  nuisance  or 
not  is  to  be  determined  not  by  theory  but  by  fact.  In  other  words 
your  correspondent  must  wait  until  the  thaw  comes  and  establish  hi» 
nuisance  by  the  complaints  of  residents,  by  his  own  sense  of  smell, 
and  by  any  illness  which  may  be  presumed  to  be  caused  thereby. 

A.  W.  B. 


Cbsmatiok. — In  the  Annual  Report,  just  issued,  of  the  Cremation  Society 
of  England,  of  which  Sir  Henry  Thompson  is  President,  the  Council  offer  to 
the  sQpporten  and  friends  of  cremation  their  congratulations  on  the  further 
BQcoess  of  the  Society's  efforts  during  the  past  year.  During  the  year  101 
bodies  were  cremated  at  the  society's  crematorium,  St.  John's,  Woking,. 
Surrey,  as  compared  with  104  during  1892.  The  decrease,  however,  is  only 
mppftrent,  because  a  crematorium  now  exists  near  Manchester,  where  30' 
bodies  were  burnt  during  the  past  year,  as  against  three  dm*ing  1892. 
Altogether  during  1893  131  bodies  were  cremated  in  England,  as  agamst  107 
in  1892.  Since  1885,  when  the  crematorium  was  started  at  Woking,  458 
bodies  have  been  disposed  of  there.  The  number  of  cremations  in  the 
successive  years  were  as  follows :— 1885,  3;  1886,  10;  1887,  13;  1888,  28; 
1889,  46;  1890,  54;  1891,  99;  1892,  104;  1893,  101.  When  the  crematorium 
was  first  started  at  Woking  many  of  the  local  residents  were  highly  indig- 
nant, now  a  cremation  arouses  not  the  least  excitement  or  interest. 

Ths  HxBifiTS  Sewagb  Pbocbss.— Attention  has  of  late  been  devoted' 
to  attempts  to  use  electricity  for  the  purification  of  sewage.  An  appsuratus 
designed  U>  accomplish  this  has  been  constructed  by  M.  Hermite,  a  Frenclv 
inventor  whose  name  is  known  in  connexion  with  electric  bleaching,  and 
has  been  woriiing  on  a  small  scale  at  Worthing  for  the  last  few  weeks 
IL  Hermite  proposes  to  lay  on  to  each  house  by  pipe  from  a  central 
reservoir  partially  electrolyzed  sea  water,  which  is  to  be  used  to  flush  the 
draina  in  the  same  way  as  ordinary  water  is  used  at  present.  The  current  is 
passed  through  sea-water,  and,  according  to  M.  Hermite,  decomposes  the 
magnesium  chk>ride,  forming  an  *' oxygenated  compound  of  chlorine,'' 
which  he  thinks  is  hypochlorous  acid«  At  Worthing  this  fluid  is  being. 
supplied  to  a  row  of  fourteen  houses  in  West-street.  The  solid  matter  of 
the  sewage  ia  stopped  by  a  straining  vessel  placed  at  the  junction  of  the 
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drain  from  these  houses  with  the  main  sewer,  while  the  liquid  part  runs 
away  in  the  form  of  a  dear  fluid,  which  is  inodorous  of  anything  but 
chlorine,  and  is  said  to  be  completely  sterilized  of  bacteria.  There  are  no 
ayailable  figures  for  its  actual  working  cost,  because  no  installation  of  it  on 
a  practical  scale  is  as  yet  in  existence.  It  is  eyident  that  the  adoption  of  the 
system,  whether  in  a  seaside  or  inland  town,  would  entail  a  heavy  initial 
outlay,  for  it  would  necessitate  the  duplication  of  the  existing  water 
arrangements.  Two  pumping  stations — one  for  drinking  water  and  the 
4>ther  for  the  disinfectant — would  be  required,  together  with  two  sets  of 
reservoirs,  mains,  cisterns,  and  fittings.  As  to  the  action  of  the  disinfecting 
fluid  on  fittings  and  piping,  hypochlorous  acid  is  a  very  active  substance, 
wliich  is  capable  of  attacking  iron,  and  even  the  zinc  of  galvanized 
cisterns. 

A  Wateb  Experiment.— Colonel  Hey  wood,  the  Engineer  to  the  City 
Commission  of  Sewers,  has  laid  before  that  body  a  description  of  the  artesian 
well  recently  sunk  in  New  Street,  Gravel  Lane,  by  the  Commission,  under  his 
superintendence.  It  is  now  eight  years  since  the  Commission  first  resolved  to 
take  means  to  supply  water  independently  of  the  New  River  Company,  their 
attention  having  then  been  called  to  the  heavy  charges  made  for  water  in  the 
City.  After  two  years*  work,  the  contract  had  to  be  annulled  owing  to  legal 
«nd  other  difficulties,  and  a  fresh  contract  was  accepted.  On  March  3, 1890, 
the  work  was  re -commenced,  and  in  1891  the  contract  depth  of  350  feet  was 
reached.  The  well  then  yielded  but  900  gallons  per  hour,  and  on  the  advice 
of  Colonel  Hejrwood  the  boring  was  sunk  until  it  reached  in  all  about  512 
feet  from  the  surface.  The  well  now  yields  70,000  gallons  in  24  houn  or 
about  3,000  gallons  per  hour.  The  cost  of  the  work  in  all  has  been  je5,610. 
All  kinds  of  geological  formations — ^gravel,  sand,  clay,  rock,  &a— had  been 
'passed  through  in  the  progress  of  the  work.  The  artizans*  dwellings  served 
by 'the  new  well  contain  241  separate  tenements  and  535  rooms  and  36  shops, 
and  there  is  a  permanent  water  storage  capacity  of  14,366  gallons  by  means 
of  tanks  on  the  roof. 

Arsenic  in  Apples.— Three  children  were  recently  poisoned  at  Keswick 
as  the  result  of  eating  an  apple  which  they  bought  for  a  penny.  One  of  the 
children  died.  The  apple  is  described  as  a  large  rosy-cheeked  one,  and  the 
doctor  who  was  called  in  stated  that  the  poisoning  was  due  to  arsenic,  which 
is  used  to  preserve  the  apples. 

Relics  of  Jennbb. — An  interesting  and  extensive  collection  of  relics  of 
Dr.  Edward  Jenner,  the  discoverer  of  ^vaccination,  which  some  months  ago 
were  on  view  at  Bristol,  has  now  been  brought  to  the  First  Avenue  Hotel,  in 
Holbom,  and  is  open  to  the  inspection  of  visitors  at  a  charge  of  one  shilling. 
The  collection  includes  several  portraits,  many  letters  ftx>m  crowned  heads 
and  other  distinguished  persons,  a  quantity  of  Jenner*s  manuscripts,  the 
documents  conferring  upon  him  the  fhsedom  of  the  cities  of  London  and 
Dublin,  many  works  of  art,  and  other  articles  which  belong  to  him,  many 
drawings  of  the  vaccine  pustule  in  its  various  stages,  the  lancets  used  by 
Jenner  in  vaccinating,  and  other  matters.  The  collection  is  the  property  of 
A  gentleman  who  mi^ed  a  lady  of  the  Jenner  family,  and  has  added  to  her 
possessions  by  purchase.  He  is  now  desirous  to  dispose  of  the  whole  to  the 
Royal  College  of  Surgeons  or  other  public  body,  so  as  to  guard  against 
^iispersal.  Any  profits  ari^g  fVom  the  exhibition  will  be  shared  with  some 
ot  Jenner's  descendants,  who  have  fallen  into  circumstances  which  would 
render  such  help  acceptable  and  useful  to  them. 
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Temarkable  progress  in  facilities  for  self -instruction  from  the  first  establish 
ment  of  the  examination  in  1877  and  the  first  course  of  lectures  in  1886  to  the 
present  date,  and  gaye  a  list  of  the  towns  which,  owing  to  the  influence  of  the 
Institute,  had  established  special  courses  of  instruction.  He  also  alluded  to 
-the  facilities  for  object  lessons  which  students  possessed  in  the  metropolis.  The 
Sanitary  Institute's  system  of  lending  out  books  to  students,  and  the 
Taluable  reports  of  the  medical  oflScer  to  the  Local  Government  Board.  He 
considered  that  there  should  be  an  extension  of  the  system  of  technical 
training  for  some  of  the  posts  connected  with  the  inspection  of  factories.  He 
disagreed  with  the  present  system  of  patronage  in  appointing  factory 
inspectors.  The  lecturer  approved  of  the  appointment  of  lady  sanitary 
officers.  A  scheme  of  self-education  was  then  drawn  out  for  the  guidance  of 
the  student  who  wished  to  devote  himself  to  the  study  of  hygiene,  and  the 
lecturer  concluded  by  stating  the  position  of  the  Society  of  Certificated  In- 
spectors.   A  vote  of  thanks  to  the  chairman  terminated  the  proceedings. 

The  Pboducts  op  Bactbbia— The  International  Medical  Congress  at 
Borne  has  attracted  distinguished  authorities.  An  important  series  of  re- 
searches carried  on  by  Professor  Von  Schroon  at  Naples  are  to  be  laid  before 
the  congress.  He  is  completing  and  giving  exactitude  to  the  researches  with 
to  tubercle  and  to  cholera,  and  adding  to  the  progress  of  the  science  of 
bacteriology,  especially  in  relation  to  the  prevention  and  treatment  of  disease. 
He  has  evidence  to  show  the  nature  of  the  products  of  the  bacilli  of  phthisis, 
cholera,  and  hydrophobia.  The  demonstrations  of  the  crjrstalline  products  of 
several  varieties  of  bacillus  open  up  questions  of  the  greatest  importance  to 
mankind,  and  lead  to  the  hope  that  the  coming  congress  will  do  much 
to  encourage  those  who  are  endeavouring  to  advance  medidne  by  experi- 
mental  research. 

Amount  of  Flush  Water  for  Water  Closets. — In  addition  to  the  six 
Metropolitan  Sanitary  Authorities  (St.  Giles,  Islington,  Paddington,  Shore- 
ditch,  St  Marylebone,  St.  Saviour's  Southwark),  who  wrote  to  the  Liocal 
Oovemment  Board  ui^ng  the  desirability  of  allowing  a  laiger  amount  of  water 
than  two  gallons  for  flushing  water  closets;  the  following  authorities  who  have 
under  consideration  the  report  made  by  the  Committee  of  The  Sanitary 
Institute  upon  this  question,  have  expressed  their  approval  of  the  suggestion 
that  the  amount  of  flush  water  should  not  be  less  than  three  gallons :  Cam- 
berwell  Vestry,  Chelsea  Vestry,  St  Luke*s  Vestry,  St  Mary  Newing^n 
Vestry,  Wandsworth  Board  of  Works. 
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THE  CONSTRUCTION  OF  ROADS  &  STREETS 
EROM  A  SANITARY  POINT  OF  VIEW. 

By  lewis   H.  ISAA.CS,  F.R.LB.A.,  AssocInst.C.E., 

Surveyor  to  the  Board  of  Works  for  the  Holhorn  District, 
Read  at  Sessional  Meetingy  11th  April,  1894;. 


Ik  a  paper  which  I  had  the  honour  of  reading  at  a  Meeting 
of  the  Society  of  Arts  on  the  13th  December  last  on  the 
subject  of  Carriage  Way  Pavements  for  large  Cities,  the 
opening  paragraph  was  as  follows  : — 

"The  art  of  paving  the  streets  of  large  cities  and  towns  is 
of  ancient  date,  and  the  association  of  well  paved  roads  with 
the  public  health  is  more  intimate  than  is  generally  supposed," 
and  further  on  I  said,  "  for  a  long  time  the  influence  of  a  good 
or  bad  system  of  carriage  way  paving  upon  the  health  of  the 
inhabitants  of  our  large  cities  and  towns  was  either  ignored 
entirely,  or  was  regarded  as  only  of  secondary  importance;  but 
I  think  I  shall  be  in  accord  with  the  prevailing  views  upon 
this  subject  if  I  give  it  absolutely  first  place  in  the  list  of  the 
objects  to  be  attained." 

I  propose  now  further  to  consider  this  subject,  limiting  my 
observations  however  to  such  as  are  pertinent  to  the  title  of 
the  present  paper. 

It  may  be  laid  down  that  the  points  to  be  aimed  at  to  insure 
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a  good  carriage  way  pavement  from  a  hygienic  point  of  view 
are  the  following : — 

1.  It  must  effectually  prevent  the  rising  of  exhalations  from 
the  ground  on  which  it  is  super-imposed. 

2.  It  must  be  non-absorbent  of  moisture,  so  as  to  give  off  the 
least  possible  amount  of  offensive  effluvia  from  its  own  surface. 

3.  It  must  be  well  drained,  both  longitudinally  and  trans- 
versely, so  that  water  cannot  remain  on  its  surface. 

4.  It  must  be  easilv  cleansed^ 

5.  It  must  be  as  free  from  dust  and  mud  as  possible. 

6.  It  must  be  as  noiseless  as  possible. 

Let  us  consider  these  conditions  in  the  order  in  which  they 
are  placed,  and  first  let  me  endeavour  to  explain  what  I  mean 
when  I  say  that  a  good  carriage  way  pavement  should  preclude 
the  possibility  of  offensive  exhalation  from  the  ground  under- 
neath its  surface. 

For  a  long  time  the  custom  prevailed  in  the  development  of 
building  estates  in  the  environs  of  large  towns  to  dig  out  the 
subsoil  of  streets  where  clay  suitable  for  making  bricks  or  good 
gravel  was  met  with,  and  to  fill  in  the  cavities  thus  created  by 
I'oad  detritus  or  even  less  sanitary'  materials.  The  greed  of  the 
speculating  builders  in  this  respect  was  so  pronounced  that  they 
have  been  Known  to  deal  in  the  same  manner  with  the  portions 
of  the  building  plots  allocated  to  the  gardens  in  the  rear 
of  the  houses.  Their  gain  was  two-fold.  Not  only  was  the 
gravel  or  clay  thus  obtained  at  once  a  source  of  profit,  but  the 
cavities  created  by  the  excavations  formed  available  shoots  for 
the  scrapings  and  sweepings  of  the  roads,  and  for  all  kinds  of 
rubbish,  filth,  and  refuse,  for  the  use  of  which  shoots  consider- 
able sums  of  money  were  paid. 

Further,  in  all  our  large  cities  there  is  a  stratum  or  section 
of  ground  lying  immediately  under  the  carriage  way  pavements, 
in  which  the  gas  mains  and  services  have  been  laid,  such  stratum 
being  charged  with  coal-gas  which  has  leaked  into  the  ground 
from  defective  pipes  and  joints.  This  stratum  which  might 
appropriately  be  termed  the  pest-stratum,  gives  off  when  opened 
up  by  pick  or  shovel,  the  most  offensive  odours,  and  in  the 
formation  of  a  sanitary  pavement  it  becomes  necessary  so  to 
arrange  its  construction  as  effectually  to  prevent  these  odours 
from  escaping  into  and  polluting  the  atmosphere  of  our  streets. 
This  can  be  best  accomplished  by  a  bed  of  concrete  of 
sufficient  depth  and  excellence  of  material  to  seal  completely 
all  that  is  below  it.  The  remedy  now  suggested  can  only  be 
applied  to  streets  whose  surfaces  are  pavea  with  granite,  wood 
or  asphalte ;  as  macadam  or  gravel  roads  do  not  admit  of  the 
employment  of  such  a  sub-stratum.    If  any  one  of  my  audience 
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should  be  in  ignorance  of  the  existence  of  this  pest-stratum,  let 
him  stand  over  a  trench  that  is  being  dug  for  laying  gas  or  water 
mains  in  any  part  of  a  city  where  gas  has  been  supphed  since  its 
introduction,  or  eyen  for  a  shorter  period,  and  he  will  soon  have 
the  most  convincing  proof  of  the  accuracy  of  my  assertion.  Gas 
engineers  object  to  have  the  laying  of  their  pipes  interfered 
with.  Nay,  they  go  further  and  say  that  the  modern  concrete 
fonndation  f or  ckr^  way  pavements  should  not  be  permitted, 
as  it  gives  escaping  gas  no  chance  of  making  its  presence  known 
to  those  on  the  street  surface,  and  there  is  danger  of  its  finding 
its  way  into  the  sewers  and  vaults,  and  the  consequent  risk  oi 
explosion  therefrom.  If  this  contention,  however,  were  followed 
up  to  its  logical  conclusion  it  would  mean  that  the  pavements 
should  accommodate  themselves  to  the  gas  mains,  and  not  the 
gas  mains  to  the  pavements,  a  view  of  the  matter  not  likely  to 
be  endorsed  by  the  general  public.  It  is  satisfactory  to  know 
that  modem  legislation  has  conferred  powers  upon  local 
authorities  to  stop  the  practice  to  which  I  have  referred,  of 
converting  the  subsoil  of  our  streets  into  rubbish  heaps  prior 
to  the  advent  of  the  road-maker. 

2.  It  must  be  non-absorbent  of  moisture.  This  is  the  most 
important  desideratum,  as  upon  its  accomplishment  or  otherwise 
the  sanitary  success  of  a  pavement  will  mainly  depend.  The 
question  then  arises,  what  conduces  to,  or  causes  the  absorption 
of  moisture  by  a  pavement  ?  The  answer  is  either  the  nature 
of  the  material  of  which  the  pavement  is  composed,  or  the 
mode  and  manner  in  which  it  is  laid.  Thus,  wood  is,  of  itself, 
an  absorbent  material,  but  granite,  which  from  its  density  is 
barely  absorbent,  may  be  made  to  absorb  and  conduct  water  by 
the  imperfection  of  the  joints  or  other  unscientific  manner  in 
which  it  is  dealt  with  when  used  for  a  carriage-way  pavement. 
Macadam  or  gravel  may  also  be  regarded  as  being  open  to  grave 
objection  as  paving  materials  on  the  score  of  the  facilities  they 
affoni  for  the  absorption  of  any  moisture  which  may  fall  upon 
a  carriage  way  pavement  of  which  they  form  the  crust. 

3.  The  pavement  must  be  well  drained  both  longitudinally 
and  transversely.  Taking  these  in  inverted  order,  I  would 
observe  that  ranking  next  in  importance  to  its  foundation  is 
the  contour  or  cross  section  of  a  carriage  way.  The  longitu- 
dinal gradient  of  the  road  or  street  in  a  great  degree  controls 
this,  it  being  necessary  to  give  a  more  convex  contour  to  a  level 
or  flat  street  than  to  one  having  a  good  fall.  The  material 
used  for  the  paving  has  also  to  be  taken  into  consideration, 
gritstone  requiring  more  camber  than  granite,  and  wood  than 
asphalte.  Ko  fixed  rule  can  be  given  for  the  cross-section  of  a 
carriage  way  pavement ;    but,  it  may  be  assumed  that  about 
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1  in  30  to  about  1  in  40  would  be  sufficient,  according  to  the 
gradient  of  the  road  and  the  material  employed. 

4.  The  pavement  must  admit  of  being  easily  cleansed.  This 
condition  is  imposed  upon  municipal  engineers,  not  only  on  the 
score  of  public  hygiene,  but  for  the  safety  of  the  horses  that 
have  to  travel,  ana  draw  loads  over  the  roadways.  I  cannot 
better  emphasize  the  importance  of  this  branch  of  the  subject 
than  quote  the  following  observations  from  the  paper  which  I 
read  at  the  Society  of  Arts  before  referred  to. 

*'  The  art  of  cleansing  the  surfaces  of  our  roads  is  but  imper- 
fectly understood  in  this  country.  The  fault  does  not  entirely 
lie  with  our  municipal  engineers ;  nevertheless,  we  must  cross 
the  English  Channel  in  order  to  see  what  systematized  and 
efficient  street  cleansing  can  do  in  order  to  make  street  surfaces 
not  only  innocuous  but  agreeable  both  to  sight  and  smell. 
Paris,  Berlin,  Vienna,  even  Bucia  Pesth,  although  the  last- 
named  is  almost  on  the  confines  of  civilization,  can  give  us  most 
useful  lessons  in  this  particular.  In  Berlin  the  main  streets 
(asphalte)  are  thoroughly  washed  every  morning  by  gangs  of 
cleaners.  During  the  day  the  men  and  boys  work  singly,  but 
should  a  good  shower  of  rain  fall  they  immediately  assemble 
and  make  use  of  the  opportunity  to  wash  and  clean  the  streets 
again. 

'*  That  is  what  I  term  systematic  and  efficient  street  cleansing. 
I  cannot  shut  my  eyes  to  one  thing  that  is  involved,  namely,  a 
copious  supply  of  water  that  can  be  used,  so  to  speak,  utterly 
regardless  of  cost.  This  supply  should  be  for  purely  municipal 
purposes,  such  as  the  extinguishing  of  fires,  the  washing  of 
streets,  and  other  paved  surfaces,  and  the  flushing  of  the 
public  sewers.  It  follows,  therefore,  that  it  need  not  be 
filtered  nor  dealt  with  by  the  expensive  processes  necessary 
for  the  water  used  for  domestic  purposes.  No  such  supply 
exists  in  London,  however  much  oetter  off  provincial  towns 
may  be  in  that  respect.  On  the  contrary,  in  London  the 
water  is  retailed  to  the  municipal  authorities  at  prices  which 
are  almost  prohibitive,  and  the  operations  connected  with 
efficient  street  cleansing  are  severely  handicapped  thereby.  Liet 
me  dwell  upon  this  branch  of  my  subject  just  a  little  longer. 
The  supply  of  water  I  am  pleading  for  is  for  municipal  purposes 
only.  It  should  be  supplied  at  the  cost  of  all  London,  and 
should  be  at  the  service  of  all  Londoners,  without  further  ex- 
pense than  the  repayment  of  principal  and  interest  on  first  charge, 
and  cost  of  necessary  maintenance,  and  the  duly  authorized 
municipal  bodies  should  be  at  liberty  to  take  it  for  municipal 
purposes  where,  when,  and  as  often  as  they  pleased.  This  would 
render  feasible  what  I  have  always  maintained   is  the   only 
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rational  manner  of  dealing  with  the  paved  surfaces  of  a  town, 
to  treat  them  as  you  do  the  paved  surfaces  of  your  houses  when 
you  desire  to  cleanse,  namely,  to  wash  them.  You  could  render 
the  hygienic  effect  of  this  treatment  more  pronounced  if  such 
simple  disinfectants  as  certain  of  the  residuals  of  gas  manu- 
facture were  added  to  the  water  when  atmospheric  conditions 
rendered  that  course  necessary. 

**  I  am  informed  that  a  gallon  of  soluble  creosote,  or  a  gallon 
of  liquid  carbolic  acid  added  to  2,000  gallons  of  water,  would 
prove  in  each  case  an  invaluable  disinfectant  at  but  trifling  cost. 
As  regards  wood  pavements  and  the  offensive  miasmatic  odours 
now  given  off  therefrom,  the  effect  of  the  suggested  washing 
and  antiseptic  treatment  would  go  a  long  way  to  remove  the 
distrust  in  which  this  form  of  pavement  is  now  held,  and  restore 
it  somewhat  to  public  favour." 

5.  It  must  be  as  free  from  dust  and  mud  as  possible. 
Obviously  considerations  other  than  hygienic  require  the  fulfil- 
ment of  this  condition,  not  the  least  important  of  which  is 
economy,  for  as  both  dust  and  mud  are  the  result  of  abrasion, 
and  consequent  loss  of  the  material  of  which  the  paving  is 
composed,  the  smaller  the  quantity  of  these  two  objectionable 
matters  created  the  greater  the  economy.  From  the  hygienic 
j>oint  of  view  the  absence,  or  comparative  absence,  of  dust  and 
mud  as  resultants  from  the  traffic  on  carriage  way  pavements,  is 
of  primary'  importance.  Nor  can  we  afford  to  lose  sight  of  such 
>mali  economies  as  the  wear  and  tear  of  the  dress  of  pedestrians, 
and  the  operations  of  washing  and  renovating  the  painted 
surfaces  of  our  house  fronts,  with  which  this  part  of  our  subject 
is  closelv  sissociated. 

6.  It  must  be  as  noiseless  as  possible.  Doubtless  it  occurs  to 
a  good  many  of  my  audience  that  this  condition  which  1  have 
placed  last  should  have  occupied  the  foremost  place  in  the  list ; 
and  to  the  inhabitants  of  cities  where  there  is  a  large  amount  of 
vehicular  traffic,  the  consequent  w^ear  and  t«ar  of  the  brain  and 
tension  of  the  nerves,  are  considerations  that  cannot  be  dis- 
regarded. Even  from  so  low  a  standpoint  as  £.  s.  d.,  anything 
which  reduces  the  money-earning  capacity  of  the  bread  winner 
must  receive  its  proper  amount  of  attention  when  dealing  with 
this  subject,  and  there  can  be  no  doubt  that  the  noise  resulting 
from  horses  shod  with  iron  shoes  drawing  vehicles  on  wheels 
with  iron  tyres,  often  travelling  at  top  speed,  must  have  a  most 
injurious  effect  on  the  brains  and  nerves  of  those  who  have  to 
live  in  towns  under  such  conditions. 

It  has  occurred  to  me  that  if  objection  be  taken  to  some  of  the 
so  called  noiseless  materials  for  road  paving  on  the  score  of 
filipperiness,  the  desired  result  might  be  arrived  at  in  another 
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way,  namely^  by  shoeing  our  horses  with  india-rubber  pads,  and 
substituting  the  same  material  for  wheel  tyres.  Action  in 
regard  to  the  latter  has  already  been  taken,  for  no  modern 
hansom  cab  is  now  considered  complete  unless  provided  with 
noiseless  tyres. 

I  have  endeavoured  to  lay  down  the  salient  points  to  be 
remembered  in  the  construction  of  roads  and  streets  from  a 
sanitary  point  of  view.  Let  me  now  enumerate  the  pavements 
which  are  usually  met  with  in  the  streets  of  our  large  cities 
and  towns,  with  the  view  of  testing  how  these  pavements  comply 
with  the  hygienic  conditions  imposed.  These  pavements  divide 
themselves  into  two  classes,  namely,  those  which  are  laid  in 
parallel  courses  at  right  angles  to  the  kerbs,  and  those  which 
are  without  joints — longitudinal  or  transverse.  The  first 
embraces  gritstone,  granite  setts,  and  wood  blocks,  whilst 
asphalte,  macadam,  and  gravel  roads  constitute  the  second. 

For  the  purposes  of  this  paper  gritstone  and  granite  setts  may 
be  considered  together,  as  the  observations  applicable  to  the  one 
are  nearly  if  not  entirely  applicable  to  the  other. 

As  materials  for  paving  street  surfaces  they  have  been  proved 
to  be  both  durable  and  economical,  and  if  laid  on  a  sufficient 
concrete  foundation  will  effectually  prevent  the  rising  of  exhala- 
tions from  the  ground  on  which  they  are  placed.  Though  they 
are  almost  non-absorbent  they  lend  themselves  to  the  conveyance 
of  moisture  below  their  surfaces  by  reason  of  the  numerous 
joints  in  laying  the  setts,  and  after  some  amount  of  wear  holes 
are  formed  on  the  surface,  especially  at  or  near  the  joints. 
This  result  militates  against  the  effectual  cleansing  of  streets 
thus  paved,  and  to  this  great  defect  must  be  added  another, 
namely,  that,  of  all  the  materials  ordinarily  employed  by  the 
municipal  engineer  in  paving  the  roadways  of  large  towns 
granite  or  gritstone  setts  are  the  noisiest.  Neither  are  these 
materials  free  from  objection  on  the  score  of  dust  and  mud. 
Less  harmful  than  macadam  or  gravel  in  this  respect,  the 
abrasion  consequent  on  traffic,  especially  when  the  carriage  ways 
thus  paved  have  commenced  to  suffer  from  wear,  creates  an 
amount  of  dust  in  summer  and  mud  in  winter  which  does  not 
give  them  first  rank  as  paving  materials  from  a  sanitary  point 
of  view. 

Wood  Paving. 

The  largely  increasing  employment  of  wood  for  paving 
purposes,  is  probably  due  to  its  being,  up  to  the  present, 
absolutely  the  least  noisy  material  to  hand,  and  with  the 
exception  of  asphalte,  it  gives  the  minimum  of  traction. 

As  the  wood   blocks  require   to  be  laid  on  a  proper  and 
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between  the  blocks  was  rendered  impossible,  the  separation  of 
the  fibres  at  the  surface  by  the  concussion  of  the  traffic  was  also 
eflfectually  prevented.  These  conditions  had  nowhere,  to  the 
knowledge  of  the  Board,  been  fulfilled.  In  their  city  (Sydney) 
no  attempt  to  fulfil  them  had  been  made,  and  the  analysis 
showed  that  the  blocks  in  actual  use  had  absorbed  an  amount 
of  organic  filth  which  was  large  in  comparison  with  the  short 
time  during  which  they  had  been  laid,  and  which  was  distributed 
through  the  blocks  in  such  a  manner  as  showed  that  their  com- 
plete impregnation  was  only  a  matter  of  time. 

The  Board  then  proceeded  to  express  an  opinion  that  the 
above  defects  were  irremediable  by  any  process  then  known, 
and  recommended  that  the  use  of  this  material,  and  every 
known  method  of  construction,  should  be  discontinued  in  the 
streets  of  Sydney.  This  result  was  arrived  at  after  the  use  of 
hard  blocks,  such  as  cedar,  blue  gum,  black  butt,  spotted 
gum,  &c.,  and  not  compamtively  soft  woods  as  in  England. 

It  can  be  readily  understood  that  both  in  America  and  Aus- 
tralia which  are  timber  producing  countries,  if  it  had  been 
possible  to  have  spoken  differently  of  the  results  of  employing 
wood  as  a  paving  material,  the  authorities  would  only  too  gladly 
have  done  so,  and  nothing  but  the  stern  facts  of  the  situation 
caused  them  to  adopt  such  plain  out-spoken  language  as  that 
contained  in  the  reports  from  which  I  have  quoted. 

However  great,  therefore,  may  be  the  claims  of  wooden  pave- 
ments upon  our  gratitude  for  their  noiselessness,  it  is  not  only 
possible  but  probable  that  we  have  obtained  this  undoubted  boon 
at  the  cost  of  our  producing  an  atmosphere  highly  charged  with 
elements  not  conducive  to  perfect,  or  even  approximately  perfect, 
salubrity.  On  the  score  of  hygiene  a  wooden  pavement  cannot 
be  said  to  be  an  ideal  pavement,  nor  can  we  regard  it  as  the 
pavement  of  the  future.  It  will,  doubtless,  hold  its  own  until 
superseded  by  a  pavement  as  noiseless  as,  but  more  in  compliance 
with  the  Sanitary  requirements  of  the  present  day  than,  itself. 

AspiiALTE  Pavement. 

We  come  now  to  the  consideration  of  the  second  group  of 
carriage  way  pavements,  namely,  those  laid  without  joints, 
either  longitudinal  or  transverse,  and  foremost  amongst  these 
comes  asphalte.  Asphalte  is  a  bituminous  limestone,  or  pure 
carbonate  of  lime  impregnated  with  bitumen.  It  is  found  as 
a  rock,  and  contains  about  90  per  cent,  of  carbonate  of  lime, 
and  10  per  cent,  of  bitumen.  Great  care  should  be  exercised 
that  the  latter  is  in  its  right  proportion,  since  if  it  exceeds 
12  per  cent.,  the  asphalte   oecomes  soft  and  wavy  under  the 
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influence  of  the  sun,  and  where  only  8  per  cent,  is  present  the 
asphalte  is  somewhat  brittle,  and  therefore  liable  to  crack. 

Asphalte,  like  wood,  requiring  a  concrete  foundation  may  be 
held  to  comply  fully  with  our  first  condition,  namely,  the 
prevention  of  the  rising  of  exhalations  from  the  ground  on 
which  it  is  placed.  Further,  it  is  non-absorbent  of  moisture 
o^ving  to  its  impermeability,  and  of  all  the  materials  at  the 
ciicjineer's  disposal  for  paving  purposes  yet  known,  it  gives  off 
the  least  amount  of  effluvia  from  its  own  surface.  It  con- 
M*quently  takes  the  highest  rank  on  the  score  of  hygiene.  It 
admits  of  being  well  drained,  and,  in  addition  to  this,  it  may 
he  stated  in  it^  favour  that  it  is  more  easily  cleansed,  and  dries 
more  readily  than  any  other  pavement.  Being  laid  without 
joints  it  is  free  from  jolting,  is  comparatively  noiseless,  and  is 
reatlily  repaired  in  a  very  short  time. 

Though  not  directly  within  the  scope  of  this  paper,  yet  the 
cumplaiut  so  frequently  urged  against  asphalte  as  a  paving 
mat^^rial,  namely,  its  slipperiness,  admits  of  a  cure  which  if 
employed  has  excellent  hygienic  results.  I  allude  to  the  frequent 
and  liberal  use  of  water  for  cleansing  purposes  to  which  I 
referred  when  dealing  with  No.  4  of  our  conditions.  It  is 
unnecessary  for  me  to  add  anything  to  what  I  have  already 
advanced  under  this  head,  unless  it  be  that  not  only  would  the 
surfaces  of  our  roads  be  the  gainers  by  this  process  but  the 
Volume  of  water  conveyed  into  the  public  sewers  thereby  would 
[)rove  of  infinite  advantage  for  flushing  purposes  especially  in  a 
'h^'  season  such  as  that  of  last  vear. 

Macadam  and  Gravel  Koads. 

In  the  suburbs  of  our  cities  these  forms  of  pavement  are 
lar<rely  in  vogue,  arising  no  doubt  from  their  comparative 
cheapness  of  cost  in  the  first  instance,  especially  in  the  case 
of  ^vel  roads,  where  the  material  forming  the  crust  of  the 
carriaj^e  way  can  often  be  procured  in  excavatiug  for  the 
foundations  of  the  houses  abutting  on  the  roads. 

But  whatever  their  merits  on  the  score  of  economy  in  the 
fir>t  instance,  they  fail  to  comply  with  nearly  every  one  of  the 
conditions  we  have  laid  down  as  necessary  to  ensure  good 
carriage  way  pavements  from  a  hygienic  point  of  view.  Thus 
^vhilst  affording  no  protection  against  the  rising  of  exhalations 
from  l)elow,  being  very  absorbent  of  moisture,  they  retain  and 
pve  off  the  offensive  effluvia  arising  from  any  malodorous 
droppings  on  their  surface.  Neither  do  these  roads  admit  of 
Wng  thoroughly  cleansed  by  the  application  of  water,  which  I 
contend  is  the  only  efficient  method  of  cleansing  street  surfaces. 
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In  wet  weather  the  materials  of  which  these  roads  are  formed 
are  converted  into  mud,  to  the  serious  discomfort  of  pedestrians, 
whilst  in  dry  weather  they  are  absolutely  unhealthy  owing  to 
the  dust  produced  by  the  abrasion  of  the  surface  materials, 
which  dust  being  largely  associated  with  organic  matter,  is 
carried  by  the  wmd  for  the  inhalation  of  those  living  in  or 
passing  through  the  roads  so  paved. 

Beyond  comparative  cheapness  the  only  advantage  which 
macadam  or  gravel  has  over  paved  streets  is  the  comparatively 
less  noise  produced  by  the  vehicular  traffic  passing  over  the 
surface.  In  all  other  respects  they  are  pavements  which  the 
municipal  engineer  will  do  well  not  to  avail  himself  of  in  the 
urban  portions  of  the  districts  committed  to  his  charge. 

It  would  appear  therefore  from  this  analysis  that  up  to  the 
present,  asphalte  may  be  safely  pronounced  to  be  the  most 
desirable  material  for  the  crust  of  our  carriage  way  pavements 
from  a  sanitary  point  of  view.  I  had  hoped  to  have  proved 
this  conclusively  by  the  results  of  bacteriological  examinations  of 
the  air  of  various  London  streets  paved  respectively  with 
granite,  wood,  and  asphalte.  The  period  of  the  year  when  these 
examinations  were  made  did  not  admit  of  the  obtaining  such 
absolutely  exhaustive  demonstrations  as  to  warrant  my  placing 
them  before  you.  I  undertook  the  duty  of  writing  this  paper 
in  the  month  of  January  last,  and  from  that  time  up  to  the 
middle  of  March  there  had  been  a  large  amount  of  rainfall. 

Now  it  may  be  accepted  as  an  axiom  that  bacteria  cannot 
rise  of  their  own  accord.  The  material  on  which  they  happen 
to  be  must  dry  completely  and  must  crumble  into  fine  dust,  the 
dust  and  micro-organisms  being  then  distributed  by  air  currents. 

It  is  to  be  observed  that  wood  paving  is  much  longer  in 
drying  than  either  granite  or  asphalte,  and  in  the  winter  can 
rarely  be  dry  enough  to  give  on  much  dust.  During  the 
experiments  which  I  caused  to  be  made,  it  was  noted  that  on  no 
occasion  were  the  wood  pavements  selected  really  dry,  that  is  to 
say,  dry  enough  to  give  off  dust.  It  was  felt  therefore  that  the 
results  of  these  experiments  were  not  reliable,  and  they  are  not 
presented  to  you.  Had  they  been  taken  during  the  drought  of 
last  summer  they  would  have  probably  shewn  the  existence  of 
such  a  number  of  micro-organisms  in  the  air  over  the  surfaces  of 
streets  so  paved  as  would  have  gone  far  to  establish  in  the  public 
mind  the  conviction  that  however  great  the  charm  of  a  wooden 
pavement  on  the  score  of  noiselessness,  that  boon  can  be  pur- 
chased at  too  high  a  price  if  hygiene  has  to  be  sacrificed  thereto. 

Furthermore,  I  put  myself  in  communication  with  Professor 
Frankland  with  the  view  of  his  undertaking  a  series  of  chemical 
analyses  of  the  air  at  given  heights  above  the  different  kinds  of 
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were  fewer  bacteria  in  the  sewers  than  in  the  streets.  It  would  seem 
therefore,  according  to  Mr.  Binnie,  that  it  was  healthier  to  live  in 
•ewers. 

Mb.  Eogbbs  Field,  M.Iu8t.C.K  (London),  said  that  Mr.  Isaacs 
had  confined  himself  to  the  sanitary  aspect  of  the  question,  and  very 
properly  kept  in  the  background  the  technical  points  relating  to  con- 
struction. The  effect  of  roads  on  the  surrounding  air  was  a  matter 
of  much  more  importance  than  was  usually  attached  to  it.  With 
small  cities  it  did  not  so  much  matter,  as  one  could  easily  get  away 
from  the  bad  air,  but  with  such  an  enormous  city  as  London  had  now 
become,  the  condition  of  the  air  became  a  vital  point.  He  had  lived 
nearly  all  his  life  in  Hampstead,  and,  when  a  boy,  used  to  walk  about 
two  miles  across  fields  on  his  way  to  school  in  London.  Now,  those 
two  miles  were  entirely  composed  of  streets,  which  made  an  enormous 
difference.  It  is  now  a  matter  of  difficulty  to  get  away  from  London 
air.  With  regard  to  the  exhalation,  from  what  Mr.  Isaacs  had  called 
the  "  pest  stratum,"  he  had  that  very  day  passed  an  open  trench  in 
Victoria  Street,  and  the  smell  arising  from  this  trench  was  very  bad. 
Nevertheless  he  agreed  with  Sir  Douglas  Galton  that  if  you  have  a 
bed  of  impervious  material  to  seal  all  below  it  as  suggested  by  Mr. 
Isaacs,  there  is  a  great  danger  of  the  smell  from  the  "  pest  stratum  " 
finding  its  way  into  the  houses,  and  this  was  a  point  which  should 
not  be  lost  sight  of.  With  regard  to  Dr.  Fraukland's  statement  that 
there  was  no  difference  in  the  condition  of  the  air  in  the  city  of  Lon- 
don, and  the  air  in  the  middle  of  Switzerland,  he  could  only  say  that 
if  chemical  observation  showed  this,  it  did  not  give  the  true  result. 
Irrespective  of  the  scientific  fact  mentioned  by  Sir  Douglas  Gralton, 
the  sense  of  smell  showed  that  there  was  a  difference.  He  had 
noticed,  when  walking,  a  wonderful  difference  in  the  air  on  leaving 
the  low-lying  ground  and  coming  to  the  hills  of  Hampstead,  and  this 
was  especially  noticeable  at  night  time.  The  nose  is  a  very  delicate 
instrument  for  detecting  impurities  in  the  air.  Professor  de  Ghau- 
mont  used  the  sense  of  smell  in  testing  ventilation,  and  found  by 
experiments  that  the  increase  of  close  and  disagreeable  smell  detected 
by  the  nose  corresponded  with  the  increase  of  foul  organic  matter 
which  is  estimated  by  the  amount  of  carbonic  acid  present.  He 
hoped  Major  Isaacs  would  pursue  his  investigations  and  present  a 
paper  to  the  Institute  giving  the  results  arrived  at.  He  thought  the 
question  of  mud  was  not  sufficiently  considered.  In  London,  doors 
that  fronted  on  the  street  would  be  found  to  be  covered  \iith  mud. 
A  notable  instance  of  this  would  be  found  in  the  new  Sessions  Court, 
Westminister,  built  only  a  year  ago,  where  the  stonework  was  spotted 
all  over  with  mud  in  wet  weather,  notwithstanding  that  the  pavement 
was  of  wood.  This  showed  how  important  the  thorough  washing  of 
streets  was.  He  considered  the  opinion  expressed  in  Australia  and 
the  United  States  on  the  subject  of  wood  pavement  most  important, 
they  were  both  wood  producing  countries,  and  he  thought  it  a  very 
significant  fact  that  they  should  pronounce  against  its  use  for  the 
purposes  of  roadways. 
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Mr.  W.  N.  Blaib,  Assoc.MJnst.C.E.  (St.  Pancras),  said  it  was 
evident  from  the  tone   adopted  by  the  lecturer  that  he  inclined 
toward  asphalte  as  the  most  sanitary  payement ;  but  although  it  was 
desirable  to  secure  the   most  hygienic  roadway,  the  questions   of 
economy  and  of  durability  must  not  be  lost  sight  of.     The  absorbent 
capacity  of  a  road  depended  not  only  on  the  nature  of  the  wood 
adopted,  but  also  on  the  method  of  jointing.     A  cement  joint  might 
be  durable  and  impervious,  but  a  lime  joint  was  not  much  better 
than  sand,  as  it  easily  got  crushed  into  mud.     A  pitch  joint  was  the 
best — ^it  was  quite  impervious,  and  had  been  widely  and  successfully 
used  in  the  provinces.     There  had  been  a  few  failures  of  course,  but 
it  was  only  by  means  of  failures  that  the  way  to  success  could  be 
learnt.    He  agreed  with  the  lecturer  as  to  the  necessity  of  washing 
the  pavement,  but  at  present  it  was  a  matter  of  impossibility,  on 
account  of  the  large  cost  of  the  water  necessary.     It  might  not  be 
desirable  to  do  this  with  soft  absorbent  woods,   as  it  tended  to 
deteriorate  the  nature  of  the  wood,  and  result  very  quickly  in  dis- 
integration. Mr.  Isaacs  had  opposed  wood  pavement,  as  if  there  were 
only  one  kind  of  wood.      He  pointed  out   that  there  was   great 
difference  in   qualities.      The   porosity  of  yellow  deal  blocks  was 
high,  as  they  absorbed  23'44  per  cent,  of  moisture  after  seven  days 
immersion  in  water ;  the  Jarrah  and  Karri  Australian  woods  absorbed 
10*71  per  cent,  and  7*77  per  cent,  of  water  respectively;  while  a 
good  Ganlt  brick  would  al»orb  10  per  cent,  of  its  weight  in  water. 
This  would  show  that  the  Australian  wood  was  good  in  comparison  with 
even  a  very  dense  brick.     He  advised  close  joints  filled  with  bitumen, 
which  by  reason  of  its  elasticity  would  allow  the  wood  to  expand, 
without  causing  displacement  of  kerbs  and  footways;  and  as  the 
fibre  of  the  wood  could  not  be  so  easily  brushed  and  rendered  springy, 
there  would  be  less  liability  to  splashing.    Some  of  the  finest  soft  wood 
paTements  in  the  country  were  to  be  found  in  the  parish  of  Maryle- 
bone,  being  smooth  and  jointless.     He  thought  that  the  reports  from 
Australia  as  to  some  examples  of  wood  paving  not  being  satisfactory 
must  be  due  to  the  work  having  been  done  improperly.     In  America 
he  had  heard  of  wood  having  been  laid  down  in  logs,  but  the  failure 
in  rach  a  case  must  not  condemn  the  wood.    There  existed  evidence 
that  wood  pavements  in  Australia  had  been  laid  twelve  years  under 
traffic,  and  were  good  still.     Many  reports  spoke  highly  of  wood 
pavements  in  Australia,  and  he  thought  the  wood  was  worthy  of 
adoption.      In  comparing  wood  with  asphalte,  it  must  be   borne 
in  mind  that  asphalte  offers  great  difficulty  and  danger  to  horses. 
The  opinion   of    horse    owners    which    had    been   taken    in    1889 
showed  1,000  in   favour  of  wood  to   100  in  favour  of  asphalte. 
He  thought  macadam   was    not  good    from  a  hygienic  point  of 
new, 

Mr.  Chas.  Masox,  A880C.M.Inst.CJ).  (St.  Martin-in-the-Fields), 
thought  that  Mr.  Isaacs  should  have  given  more  details  as  to  the 
different  qualities  of  wood  for  paving  purposes  in  London.  Certainly 
^0  perfect  carriage-way  pavement  had  as  yet  been  invented,  and  thia 
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one  had  only  to  examine  a  ray  of  light  on  a  sonny  day,  to  see  that  it 
was  a  composition  by  no  means  nice.  With  this  powder  entering 
the  Imigs,  it  was  not  difficult  to  see  how  easy  it  was  for  bacteria  to 
enter.  Alum  had  been  suggested  as  a  disinfectant.  It  would  eer- 
tAinly  be  desirable,  and  if  roads  were  properly  washed,  the  quantity 
of  dust  would  be  diminished,  and  if  dust  could  be  suppressed  altogether 
it  would  be  a  very  good  thing. 

Mr.  E.  G.  Mawbet,  Assoc.M.Inst.C.E.  (Leicester),  agreed  with 
Major  Isaacs  that  asphalte  was  best  from  a  sanitary  point  of  view, 
and  if  horses  were  properly  shod  for  it,  the  difficulty  would  be  over- 
come.   One  should  hesitate  before  condemning  it.     In  small  towns 
where  very  little  was  laid,  horses  did  not  easily  get  accustomed  to  it, 
and  there  were  not  such  facilities  for  repairing  it.     Asphalte  was 
certainly  clieaper  in  the  first  place  than  Australian  wood,  and  he 
thought  cheaper  in  the  long  run  also.     He  could  mention  a  street  in 
London  where  that  wood  had  only  been  laid  about  four  years,  but  it 
was  now  so  bad  as  to  severely  jolt  one  passing  over  it  in  a  cab. 
With  regard  to  laying  Jarrah  wood,  he  had  in  one  particular  street 
made  experiments  in  making  joints.     In  the  first  length  he  had  laid 
the  blocks  with  close  joints  and  grouted  them  with  creosote  oil  and 
pitdk;    next  with  close  joints  grouted  with   cement;    next  with 
quarter-inch  joint  racked  with  shingle  and  cement  grouted;   next 
same  ^idth  of  joint  filled  with  gravel  and  grouted  with  creosote  and 
pitch ;  and  he  had  found  the  close  joints,  creosote  and  pitch  grouted, 
to  be  the  best.     If  you  had  open  joints  the  edges  became  worn  down, 
and  the  paving  formed  into  ridges  and  furrows.     He  thought  Jarrah 
wood  ran  asphalte  close  as  to  being  non-absorbent.     He  gave  it 
preference  in  provincial  towns.    In  Leicester  a  street  was  laid  with 
soft  wood,  which  in  time  became  so  bad  that  ladies  refused  to  go 
down  it  in  wet  weather,  in  consequence  of  which  complaints  poured 
in  from  drapers  and  others.     Jarrah  wood  was  at  length  laid,  and  the 
comphunts  ceased.     In  the  matter  of  creosoting,  he  strongly  sup- 
ported Mr.  Mason ;  the  cost  was  about  one  shilling  per  yard  extra 
for  five-inch  blocks.     The  blocks  should  not  be  merely  dipped,  but 
should  be  placed  in  a  big  cylinder  and  a  vacuum  created,  which  would 
extract  all  moist iu*e  from  the  blocks,  then  the  creosote  oil  should  be 
allowed  to  rush  in,  and  the  pressure  increased  by  the  use  of  a  force 
pump.     He  was  surprised  that  London  still  kept  to  cement  joints ; 
all  Northern  towns  now  used  creosote  oil  and  pitch.     Cement  must 
not  be  used  with  creosote,  as  it  would  not  set.     He  had  invented  a 
pavement  of  his  own,  which  he  had  called  Asphalte  Bedded  Paving. 
It  consisted  of  a  bed  of  concrete  four  inches  thick,  on  this  a  one-and- 
vhalf  inch  layer  of  tarred  gravel,  then  half-an-inch  of  fine  tarred 
gravel,  then  three-inch  granite  cubes  which  were  paved  into  the  live 
asphalte,  racked  up  with  granite  chippings,  and  grouted  with  creosote 
oil  and  pitch.     This  would  not  be  found  so  noisy  as  ordinary  granite 
paving,  would  not  splash,  and  was  liked  very  much  in  Leicester. 
Mr.  JoH5  Phillips  (London),  said,  as  the  oldest  of  the  Municipal 
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Engineers  of  the  Metropolis  of  fifty  years  ago,  I  beg  to  ofPer  the 
following  suggestion  with  regard  to  laying  down  blocks  of  creosoted 
wood  paving  with  close  joints.  After  about  every  twelve  courses  of 
the  paving-blocks  bad  been  laid,  I  would,  with  a  straight  wrought- 
iron  joist,  as  it  were,  placed  against  each  outer  course  of  the  blocks, 
and  with  two  or  three  hydraulic  jacks  placed  against  the  joist,  press 
all  the  courses  of  blocks  so  close  and  tight  together  that  the  whole  of 
them  would  be  almost  as  a  solid  body ;   and  rain-water  would  not 

?ass  down  at  the  joints  and  soak  and  soften  the  concrete  foundations, 
think  by  this  means  a   more  perfect  and   durable  wood  paving 
would  be  obtained. 

Mr.  C.  TEi&fPEBLET  (London),  said  Major  Isaacs  had  given  informa- 
tion, dated  1883,  from  Australia ;  he  had  information,  dated  1893, 
which  showed  that  the  use  of  wood  in  Sydney  and  Melbourne 
was  increasing  largely  every  year  for  pavements.  Originally  the 
blocks  were  laid  with  open  joints,  which  system  was  found  unsatis- 
factory; now  close  joints  had  been  adopted,  and  the  courses  laid 
diagonally.  He  possessed  some  blocks  of  Karri  wood  that  had  been 
in  use  twelve  years,  and  they  showed  that  the  moisture  had  only- 
penetrated  a  quarter-inch  from  the  surface.  He  would  be  glad  when 
Mr.  Isaacs  continued  his  experiments,  if  he  would  kindly  test  the  air 
outside  Mudie's  Library,  where  there  was  asphalte,  and  in  Fleet 
Street,  where  the  pavement  was  of  soft  wood. 

Mr.  Lewis  H.  Isaacs,  in  reply,  expressed  his  appreciation  of  the 
vote  of  thanks  which  had  been  passed,  and  said  that  the  writing  of 
the  paper  had  given  him  very  considerable  satisfaction,  although  he 
knew  there  were  many  points  involved  which  the  title  of  the  paper 
did  not  allow  him  to  touch  upon.  He  was  much  obliged  to  the 
Chairman  for  calling  attention  to  the  fact  that  he  had  not  submitted 
any  plan  for  the  prevention  of  the  percolation  of  coal-gas  into  the 
sewers  and  vaults  by  the  employment  of  concrete  for  the  substratum 
of  carriageway  pavements.  The  best  remedy  for  the  existing  state  of 
things  would  be  to  lay  the  gas  and  water  mains,  as  well  as  the 
electric  wires,  in  properly  constructed  subways,  beneath  the  surface 
of  the  streets,  with  side  walls  of  such  thickness  as  would  effectually 
prevent  any  exhalation  from  the  gas  mains  escaping  from  the  subways. 
To  Mr.  Rogers  Field,  also,  he  was  much  indebted  for  his  criticisms  on 
the  paper,  especially  for  the  remark  that,  in  order  to  test  the  existence 
of  the  pest  stratum  beneath  the  carriageways  of  large  cities  and  towns, 
one  must  always  get  to  the  leeward  of  any  trench  that  had  been 
opened  in  a  main  thoroughfare.  He  agreed  with  Mr.  Field  that, 
although  the  composition  of  the  air  might,  chemically,  be  almost  the 
same  in  the  centre  of  London  as  in  the  mountains  of  Switzerland, 
yet,  from  actual  experience,  it  could  not  be  denied  that  the  air  of  a 
town,  or  suburb  of  a  town,  of  five  thousand  inhabitants  only,  was 
very  different  from  that  inhaled  by  the  inhabitants  of  a  city  with  a 
population  numbering  five  millions.  Mr.  Blair,  Engineer  to  the 
rarish  of  St.  Pancras,  alluded  to  the  fact,  that  he  (Mr.  Isaacs)  had 
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not  referred  to  the  sabjects  of  durability  and  economy  in  treating  of 
the  relative  merits  of  the  different  classes  of  pavements  brought 
under  review  in  his  paper ;  but,  here  again,  he  had  to  call  attention 
to  its  title,  which  actually  restricted  him  to  the  consideration  of  those 
points  alone  embraced  in  the  sanitary  view  of  the  question.  Mr. 
Blair  had  called  attention  also  to  the  different  classes  of  wood  that 
had  been  used  for  paving  purposes,  and  very  correctly  remarked  that 
the  hard  woods  which  had  been  recently  imported  into  this  country 
from  Australia,  namely,  Jarrah  and  Karri  wood,  had  met  the  objection 
as  to  the  absorption,  and  consequent  insanitary  nature  of  the  material. 
Bat  here,  again,  another  difficulty  cropped  up,  for  strange  as  it  might 
seem,  it  was  possible  to  have  wood  of  too  hard  a  nature ;  and  this 
had  been  proved  conclusively  in  the  parish  of  Kensington,  where  the 
Vestry  had  been  memorialised  to  take  up  and  remove  a  sample  pave- 
ment, laid  down  in  one  of  the  leading  London  thoroughfares,  of  Jarrah 
and  Karri  wood,  on  the  ground  that  the  density  of  the  wood  was 
io  great  a«  to  cause  the  noise  of  vehicular  traffic  to  be  almost  as 
unbearable  as  if  the  paving  material  had  been  stone.  Mr.  Mason, 
Surveyor  of  the  Parish  of  St.  Martin's-in-the-Fields,  whose  experience 
in  the  laying  of  wood  pavements  in  such  thoroughfares  as  the  Strand 
and  Trafalgar  Square,  entitled  his  opinion  to  be  received  with  the 
highest  respect,  had  likewise  gone  into  the  question  of  the  different 
lunds  of  wood  pavements,  and  all  his  remarks  were  exceedingly 
valuable,  although  they  were  not  limited  to  the  standpoint  upon 
which  the  paper  had  been  written,  namely,  the  construction  of 
carriageways  from  a  sanitary  point  of  view  only.  This  again  debarred 
him  (the  speaker)  from  going  into  many  of  the  points  raised  by  Mr. 
Mason  as  to  gradients,  joints,  &c.  And  the  same  remarks  would 
apply  also  to  the  observations  made  by  Mr.  Mawbey,  Engineer  to  the 
Ck)rporation  of  Leicester,  who,  likewise,  must  be  regarded  as  an 
eminent  authority  in  this  matter.  The  observations  of  that  gentle- 
man as  to  the  relative  values  of  cement  and  other  forms  of  grouting 
were  exceedingly  practical,  and  municipal  engineers  present  on  that 
occasion  would  have  their  stock  of  information  on  this  subject  very 
much  increased  by  the  remarks  addressed  to  them  by  Mr.  Mawbey. 
^<  Hooper's  observations  as  to  the  cUmatic  influences  upon  wood 
and  other  pavements  were  also  most  interesting.  He  (Mr.  Isaacs) 
could  not  conclude  his  remarks  without  again  expressing  his  regret 
at  not  being  able  to  put  before  the  meeting  the  result  of  the  bacterio- 
logical examination  which  he  had  caused  to  be  made  of  the  air  over  the 
different  classes  of  pavements  in  the  London  streets,  but  he  hoped, 
in  the  coarse  of  the  ensuing  summer,  to  obtain  further  results  from 
similar  experiments,  and  he  might  at  some  later  date  forward  the 
results  of  such  experiments  for  the  information  of  members  of  The 
Sanitary  Institute. 

Cifrretpondcnee  received  after  the  Meeting  from  E,  W.  Hunsoir, 

IP.S.I.,  A.S.I.B.A. 

The  importance  of  clean  streets  and  roads  in  regard  to  the  health 
of  the  inhabitants  of  towns  and  cities,  has  been  recognised  fully  in 

TOL.  XT.      PABT  II.  L 
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this  and  other  capitals  of  Europe.  In  our  own  case  it  gave  rise  to 
the  Sanitary  Enquiry  of  1842,  the  Health  of  Towns  Commission, 
1844,  the  Metropolitan  Sanitary  Ckimmission,  1848,  the  General 
Board  of  Health,  1850,  and  the  Society  of  Arts  (private)  Coni- 
mission,  1874,  whose  reports  dealt  in  all  cases  more  or  less  with 
the  subject ;  and  it  is  worthy  of  note  that,  notwithstanding  the  fact 
that  Sanitary  objections  have  been  used  as  weapons  of  ^-sr  in  the 
battle  of  the  pavements,  the  result  has  not  been,  in  my  opinion  at 
least,  the  survival  of  the  fittest,  and  that  the  lesson  which  should 
have  been  learned  from  such  exhaustive  reports  has  been  ignored, 
and  we  are  to-day  in  England  adopting  largely,  and  with  increasing 
precipitancy,  the  insanitary  pavement  which  has  prevailed  in  the 
United  States  for  many  years,  and  is  there  now  being  abolished  for 
rock. 

The  Beport  of  the  Society  of  Arts  Commission  was  a  very  com- 
prehensive digest  of  the  sanitary  and  insanitary  natures  of  various 
pavings,  and  it  deserves  careful  study  by  Municipal  Engineers,  who 
are  so  strangely  at  issue  on  this  point,  and  1  may  venture  to  say  very 
few  of  them  luiow  of  its  existence.  It  tells  us  that  at  that  period, 
twenty  years  ago,  1000  tons  of  horse  droppings  were  daily  deposited 
in  the  metropolis,  that  the  variously  created  dust  and  dirt  entailed 
upon  the  inhabitants  a  washing  bill  of  ^5,000,000  annually.  That 
there  is  a  foul  deposit  of  dust  or  mud  from  this  aggregation  of  dirt, 
upon  ourselves,  our  houses,  and  our  furniture,  everybody  knows,  and 
that  such  dust  is  doing  great  mischief  to  our  throats  and  lungs  is 
affirmed  by  the  faculty,  and  cannot  be  too  largely  proclaimed. 
Engineering  details  of  carriage-ways  are  beyond  the  scope  of  this 
discussion,  as  is  also  the  consideration  of  the  various  mechanical 
contrivances  for  street  cleansing,  but  the  evils  which  must  arise  from 
the  use  of  wood — be  it  deal,  pine,  eucalyptus,  or  what  not,  creosoted 
or  otherwise — will,  I  believe,  most  seriously  increase  the  mortality  of 
the  future. 

To  return  to  the  Society  of  Arts  Commission.  The  report  sets 
forth  that  wood  was  put  aside  by  the  General  Board  of  Health  on 
account  of  its  permeability ;  that  it  is  necessary  to  emphasize  this 
objection  on  account  of  the  '*  dangerous  state  of  ignorance  and  incom- 
petency of  the  authorities"  by  whom  such  considerations  are  not 
entertained  or  are  disregarded.  (Vestries  and  their  professional 
advisers  to-day  are  disregarding  this  objection  in  a  still  greater 
degree  than  obtained  when  this  was  written.)  It  continues :  ''Hospital 
gangrene  frequently  follows  washing  of  plain  wood  floors  with  water, 
and  dry  rubbing  is  prescribed  to  avoid  the  evil.  Impregnation  of  the 
wood  with  mineral  matter  to  preserve  it  from  decay  may  diminish 
these  evils,  but  nothing  as  yet  tried  prevents  the  fibres  being  separaied, 
and  the  absorption  of  dung  and  putrescent  matter  by  the  wood^ 

Examination  of  blocks  showed  that  while  the  upper  portions  were 
dry  the  lower  portions  were  saturated  with  urine. 

From  Paris  the  testimony  of  Mons.  Foussagrives,  Professor  of 
Hygiene,  is  adduced.    He  says :  "  I  am  convinced  that  a  city  with  a 


156  ooxsTBUcnoK  of  soads  Ain>  btbbets. 

ownersj  carriage  people,  and  carriers),  with  the  title  of  the  Horse 
Accident  PreTention  Society,  and  has  been  largely  instrumental  in 
inducing  Vestries  to  adopt  wood  parements,  to  the  detriment  in  health, 
and  depletion  of  the  pockets,  of  ratepayers  in  the  supposed  interest  of 
the  horses  ;  while  undoubtedly  they  themselves  chiefly  benefit  in  re- 
duced blacksmiths  and  coach  repairing  outlays. 

As  to  injuries  to  horses  by  falling,  I  believe  if  shod  rationally  with 
uncut  frog  and  light  edges  of  steel  on  the  Charlier  system,  and  if  one 
uniform  material  were  adopted  for  roads  in  large  cities,  horses  would 
be  as  firm  footed  as  man  himself,  even  on  asphalte.  But  farriers  and 
people  connected  with  borses  are  more  difficult  to  move  in  technical 
arts  than  any  other  condition  of  men. 

Granite  can  be  used  as  such  a  uniform  material  for  all  varieties  of 
traffic,  the  depth  and  bulk  of  the  setts  raned  to  suit  heavy  or  light 
work — of  its  admitted  Economy  it  is  unnecessary  to  speak  here. 

My  experience  is  that  wood  pavement  cannot  be,  or  at  all  events 
is  not  ever,  kept  clean,  unless  for  a  short  period  after  first  being  laid. 
Anyone  who  \i*alked  up  Upper  St.  Martin's  Lane,  Seven  Dials,  this 
afternoon  need  have  no  other  evidence  of  this.  The  whole  of  the 
carriage-way  was  coated  nearly  three-sixteenths  of  an  inch  to  a 
quarter  of  an  inch  with  moist  or  dry  horse  dung,  and  its  dust  was 
scattered  over  the  entire  pavement  and  into  shop  doors,  and  I  saw 
with  regret  the  length  of  road  opposite  Aldridge's  being  laid  with 
wood  after  standing  as  a  protest,  rough  as  it  was,  against  the  adjoin- 
ing two  materials  for  so  long. 

When  London  owns  the  water-works  so  that  hose  and  jet  can  be 
used  freely  by  night  gangs  for  washing  the  surface  of  road  and  foot- 
way, and  no  objection  is  made  by  the  custodians  of  the  sewers  to 
filth  being  washed  into  them,  it  may  be  possible  to  keep  wood  cleaner, 
but  at  enormous  cost  for  labour,  danger  to  horses,  splashing  of 
pedestrians,  and  rapid  rotting  of  the  wood. 

Such  a  prospect  offers  little  inducement  to  perpetuate  wood  in 
London  at  an  excess  cost  over  granite  of  some  £130,000  a  year  for 
maintenance,  which,  if  all  its  streets  came  to  be  so  treated,  would 
mount  up  to  something  like  three-quarters  of  a  million  sterling  w€ui€ 
per  annum. 

Though  a  wheel-tax  may  be  unpopular  as  an  imposition,  it  would 
be  quite  reasonable  to  insist  on  the  adoption  of  a  silent  wheel  for  all 
future  vehicles  directly  a  suitable  invention  for  heavy  vehicles  is 
evolved.     The  sooner  the  better  for  the  community. 
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METEOROLOGICAL   INSTRUMENTS  AND 

SANITARY  WORK. 

By    G.    J.    SYMONS,   F.RS. 

The  first  of  a  series  of  six  lectures  on  Meteorology  in  relation 
to  Hygiene^  delivered  April  23rd,  1894. 


It  may  be  as  well  before  commencing  my  lecture  to  explain 
that  this  series  of  lectures  has  been  arranged  by  the  Royal 
Meteorological  Society  in  conjunction  with  The  Sanitary 
Institute,  both  bodies  cordially  co-operating  in  the  task. 

Many  of  the  instruments  which  I  have  to  describe  will  be 
referred  to  later  on  by  specialists,  who,  better  than  I  can  hope 
to  do,  will  explain  their  bearings  in  detail.  Any  omissions  or 
defects  on  my  part  will  thus  be  remedied,  or  made  up  for,  in  the 
lectures  which  will  follow. 

For  some  inscrutable  reason  the  barometer  is  almost  invari- 
ably accorded  the  first  place  in  meteorological  observations, 
although  from  a  sanitary  point  of  view  atmospheric  pressure  is 
perhaps  the  factor  of  least  importance.  I  am  not  a  medical 
man,  but  it  seems  to  me  that  the  trifling  variations  in  atmo- 
spheric pressure  which  are  observed  at  any  given  level  cannot 
have  much  bearing  on  public  health.  This  is  a  subject  which 
will  be  dealt  with  fully  in  a  subsequent  lecture  by  Dr.  Theodore 
Williams,  so  I  need  say  no  more  respecting  it. 

The  barometer  is  an  instrument  for  measuring  atmospheric 
pressure.  It  consists  of  a  column  of  mercury,  in  a  glass  tube 
which  plunges  below  into  a  receptacle  also  containing  mercury. 
When  the  atmospheric  pressure  increases,  the  column  of  mer- 
cury mounts  towards  the  top  of  the  sealed  tube,  and  when  it 
decreases  the  column  of  mercury  falls.  The  instrument  is 
graduated  (in  inches  and  fractions  of  inches)  from  the  level  of 
the  mercury  in  the  receptacle  below.  It  is  evident,  however, 
that  the  level  of  the  mercury  in  the  receptacle  varies  according 
to  the  height  of  the  column,  because  the  descent  of  the  mercury 
in  the  column  sends  more  mercury  into  the  lower  vessel,  the 
level  of  which  consequently  rises,  and  vice  versa.    The  measure- 
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ment  would  thus  be  rendered  erroneous,  and  it  is  necessary  to 
devise  a  means  of  obviating  this  disturbing  influence.  In 
Fortin's  instrument  the  difficulty  is  got  over  by  providing  a 
leather  bottom  to  the  receptacle,  which  is  governed  by  a  screw, 
by  means  of  which  we  are  enabled  to  alter  the  level  of  the 
mercury.  What  we  do  is,  as  occasion  requires,  to  raise  or  to 
depress  the  level  until  the  surface  of  the  mercury  just  touches 
the  ivory  indicator,  which  is  the  point  from  which  the  scale  of 
inches  starts.  Another  way  to  make  allowance  for  this  altera- 
tion of  level,  and  its  effect  on  the  height  of  the  column  of 
mercury,  is  by  substituting  an  empirical  measurement  for  the 
real  inch  scale.  That  is  the  principle  of  the  Kew  standard. 
Each  plan  has  its  advantages  and  its  drawbacks.  Fortin's 
instrument,  in  the  hand  of  a  careful  and  experienced  observer, 
gives  perfectly  reliable  results ;  but  if  proper  care  be  not  taken 
to  see  that  the  level  of  the  mercury  just  touches  the  ivory 
point,  an  error  will  creep  into  the  records.  If  the  cistern  of  a 
Kew  pattern  barometer  leaks,  it  may  be  months  before  the 
error  is  detected. 

Every  barometer  is  provided  with  a  thermometer,  in  order 
that  the  temperature  of  the  instrument  may  be  recorded  at  the 
same  time  as  the  height  of  the  column.  This  is  necessary, 
because  the  volume  of  the  mercury  varies  with  the  temperature. 
Mercury  expands  with  heat,  and  its  specific  gravity  becomes 
less.  This  means  of  course  that  mercury  at  a  high  temperature 
takes  up  more  room  than  the  same  mercury  at  a  lower  tempera- 
ture. This  then  would  be  another  source  of  error  in  barometric 
readings,  but  it  is  removed  by  reducing  all  barometric  readings 
to  a  given  temperature  (32'^  F.).  The  calculation  is  easity 
made,  and  all  Instructions  for  meteorological  observations  con- 
tain the  necessary  tables.  Barometers  are  generally  mounted 
in  brass  framework ;  but  brass  also  expands  with  heat.  The 
thirty  inches  of  brass  is  more  than  thirty  inches  at  a  tempera- 
ture of  80°  F.  The  rate  of  expansion  of  brass  being  well 
known,  the  correction  for  it  is  combined  with  that  for  the 
expansion  of  the  mercurj''  in  the  tables  above  referred  to. 

Another  correction  necessary  for  meteorological  work  is  to 
reduce  the  readings  to  what  they  would  be  at  sea  level.  This, 
however,  is  not  indispensable  from  a  sanitary  point  of  view. 
The  difference  between  the  sea-level  pressure  and  that  on  the 
top  of  Hampstead  amounts  to  something  like  half  an  inch,  but 
for  panitary  purposes  that  does  not  much  matter.  It  is  an 
unnecessary  complication  for  oUr  purpose,  and  may  be  dispensed 
with.  Buxton,  tor  example,  is  1,000  feet  above  sea-level,  but 
what  we  want  to  know  is,  not  what  would  be  the  pressure  at 
the  bottom  of  a  well  there  1,000  feet  deep,  but  how  the  Buxton 
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people  lire  and  move   under  the   pressure   existing  in  their 
town. 

There  is  an  ingenious  little  device  for  taking  very  accurate 
readings  of  the  barometer,  which  I  must  try  to  explain.  It  is 
called  the  Vernier,  and  although  exceedingly  simple  in  con- 
stmction,  it  is  far  less  simple  to  explain. 

The  scale  on  the  barometer  is  usually  divided  into  inches, 
tenths,  and  half-tenths  (0'05) ;  and  the  vernier,  being  made 
equal  in  length  to  24  divisions  of  the  scale,  is  divided  into  25 
eqnal  parts.  Each  division  of  the  vernier  is  therefore  shorter 
than  each  division  of  the  scale  by  the  25th  part  of  '05,  which 
is  002  in.  To  use  it,  first  read  off  the  division  on  the  scale  at, 
or  below,  which  the  lower  edge  of  the  vernier  stands.  Suppose 
it  to  be  between  29-75  ins.  and  29-80  ins.,  the  reading  is  29-75 
ins.  plus  the  vernier  indication.  Next  look  along  the  vernier 
nntif  one  of  its  lines  is  found  to  agree  with  a  line  on  the  scale. 
Suppose  this  is  at  the  second  division  above  the  figure  2  on  the 
vernier ;  as  each  of  the  figures  marked  on  the  vernier  counts  as 
a  hundredth,  and  each  intermediate  division  as  two  thousandths, 
the  reading  of  the  vernier  will  be  "024  in.  The  reading  of  the 
barometer  is  therefore  29-75  +  -024  =  29*774  ins. 

Before  leaving  the  subject  of  barometers  I  must  mention  the 
Aneroid  barometers.  I  look  upon  these  as  essentially  travellers' 
instmments,  but  they  must  not  be  passed  over  altogether. 
They  are  very  useful,  and  as  now  manuiactured  are  fairly  trust- 
worthy. There  is  one  form  which  is  made  to  yield  a  continuous 
record,  the  only  attention  required  being  to  put  on  a  sheet  of 
paper  once  a  week  and  to  wind  up  a  clock.  It  is  now  possible 
to  obtain  a  good  recording  aneroid  barometer  for  one-fifteenth 
of  what  the  old  recording  barometer  used  to  cost. 

We  will  now  pass  on  to  discuss  the  thermometer.  Of  this 
instrument  there  are  several  forms  adapted  to  different  require- 
ments. There  is  one  point  which  is  not  perhaps  so  generally 
known  as  it  should  be,  viz.,  that  they  change  with  age.  When 
the  mercury  has  been  put  into  the  tube,  sealed  up,  and  the 
instrument  graduated,  the  thermometer  after  a  time,  in  the 
course  of  a  year  or  so,  may  give  a  reading  nearly  a  degree  too 
high.  Whether  this  is  due  to  contraction  of  the  glass,  or  to  a 
molecular  disturbance  in  the  mercury,  I  cannot  say,  but  the  fact 
remains  that  there  is  at  first  a  rapid,  and  then  a  more  gradual, 
change  in  the  direction  of  a  higner  reading.  In  the  first  in- 
stance this  source  of  error  was  sought  to  be  overcome  by  putting 
the  thermometer  (after  filling  and  sealing)  into  a  drawer  for 
three  years,  by  which  time  it  was  expected  that  the  chcange  in 
question  would  have  taken  place,  and  the  divisions  might  then 
safely  be  placed  upon  the  tube.     But  one  could  never  be  sure 
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whether  or  not  the  tube  had  been  left  in  the  drawer  for  the 
requisite  tenn  of  years,  and  therefore  one  could  never  be  sure 
of  the  accuracy  of  the  readings.  The  general  result  was  that 
the  old  thermometers  usually  read  too  high.  Some  years  since 
the  late  Mr.  Denton  devised  a  plan  of  avoiding  this  error,  and 
his  device — a  very  simple  and  ingenious  one — was  remarkably 
successful.  He  plunged  the  filled  tubes  into  a  bath  of  boiling 
oil,  where  he  kept  them  for  a  week,  by  which  time  this  contrac- 
tion of  the  glass  or  molecular  change  in  the  mercury,  whichever 
it  was,  had  taken  place.  Denton  was  the  first  manufacturer  to 
give  us  a  thermometer  with  an  invariable  zero,  t.^.,  a  ther- 
mometer which  did  not  change  with  age. 

A  real  standard  thermometer  is  an  expensive  luxury ;  a  luxury 
because  it  is  not  absolutely  necessary  for  meteorological  obser- 
vations (for  it  is  rarely  necessary'  to  have  the  whole  range  from 
32°  right  up  to  boiling  point).  You  can  send  a  thermometer, 
comprising  such  part  of  the  scale  as  you  may  require,  to  Kew, 
where  they  have  a  very  admirable  system  of  verifying  thermo- 
meters. We  can  thus  obtain  thermometers  correct  to  within  a 
tenth  of  a  degree,  which  is  enough  for  all  practical  purposes. 
This  verification  is  particularly  necessary  for  clinical  thermo- 
meters, that  is  to  say,  the  thermometers  made  use  of  by  medical 
men  in  taking  the  temperature  of  their  patients.  Given  the 
facilities  for  verifying  thermometers  which  the  Kew  authorities 
have  provided,  there  is  no  excuse  for  any  medical  man's  using  a 
thermometer  which  has  not  thus  been  verified.  The  scale 
ought  always  to  be  marked  on  the  tube  itself,  and  I  would 
recommend  you  to  refuse  any  thermometer  of  which  the  scale 
is  marked  on  the  frame  only.  It  is  obvious  that  any  shifting 
of  the  tube  either  way  will  at  once  falsify  the  readings,  and  for 
this  reason  thermometers  not  marked  on  the  tube  are  unreliable. 

The  next  modification  of  the  thermometer  is  what  is  known 
as  the  wet  and  dry  bulb  thermometer.  This  comprises  two 
thermometers  arranged  vertically,  one  of  which  is  an  ordinary 
thermometer,  while  the  other  has  the  bulb  covered  with  a  piece 
of  gauze  or  muslin,  whence  a  few  strands  of  cotton  lead  to 
water  in  a  copper  receptacle.  The  water  is  by  capillary  attrac- 
tion drawn  up  to  the  bulb,  where  it  evaporates  and  the  difference 
in  the  temperature  of  the  wet  and  of  the  dry  bulb  gives  the 
measure  of  the  evaporating  capacity  of  the  atmosphere ;  the 

greater  the  evaporation,  the  lower  the  temperature  of  the  wet 
ulb  and  the  greater  the  difference  between  the  two  readings. 
There   are  several   forms  of  maximum  and  minimum  ther- 
mometers, that  is  to  say,  thermometers  designed  to  indicate  the 
maximum  or  minimum  readings  during  a  given  period  of  time. 
In  the  maximum  thermometer  designed  by  Professor  Phillips, 
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the  thread  of  mercuiy  is  broken  by  a  bleb  of  air,  this  bleb  being 
eqnal  to  abont  one  degree,  and  it  is  comprised  in  the  measure- 
ment. When  the  mercury  expands  it  presses  on  the  bleb  of  air, 
and  this  in  its  turn  presses  on  the  detached  portion  of  mercury, 
the  extremity  of  which  farthest  from  the  bulb  marks  the 
maximum  temperature.  With  a  fall  of  temperature  the  mercury 
recedes  only  in  that  portion  of  the  tube  below  the  bleb  of  air, 
leaving  the  separated  portion  of  the  column  at  the  point  to 
which  it  has  been  pushed.  We  are  thus  enabled  to  see  what 
has  been  the  highest  temperature  to  which  this  particular 
thermometer  has  been  exposed.  Of  course  it  is  necessary  to  set 
the  thermometer  each  time,  and  this  is  done  by  lowering  the 
hulb  end  when  the  detached  portion  descends  to  its  original 
position,  separated  from  the  remainder  of  the  column  only  by 
the  bleb  of  air.  Sometimes  it  is  necessary  to  use  more  force  to 
get  the  detached  portion  of  the  mercury  down,  and  if  too 
forcible  a  swing  be  given  it,  sometimes  it  happens  that  the  bleb 
of  air  is  displaced  and  the  two  portions  of  mercury  coalesce. 
This  renders  the  instrument  useless  as  a  maximum  thermometer, 
for  though  it  is  possible  to  re-form  the  interruption  in  the 
column  of  mercury,  it  takes  a  skilled  hand.  Another  pattern 
devised  by  Negretti  and  Zambra  as  long  ago  as  1852,  is  very 
ingenious.  The  tube  is  necessarily  somewhat  larger — a  dis- 
advantage, in  that  it  of  course  renders  the  instrument  less 
sensitive.  The  tube  must  be  larger,  because  after  the  bulb  has 
been  blown  and  before  the  mercury  is  put  in,  the  maker  has  to 
slip  in  from  the  top  end  a  verj'  fine  thread  of  glass.  This  is 
allowed  to  slip  down  to  where  the  bend  is  intended  to  be,  and 
when  it  is  there,  the  workman  with  a  blow-pipe  flame  softens 
the  glass  and  thereby  fixes  the  glass  fibre  in  the  bend,  thus 
makins  a  sort  of  trap  door  at  the  angle.  The  mercury  in 
expanaing,  forces  its  way  upwards ;  but  when  the  temperature 
decreases  there  is  not  force  to  oblige  the  mercury  to  pass  the 
obstruction,  and  the  upper  part  of  the  mercury  remains  to 
register  the  highest  temperature  reached.  In  order  to  set  this 
instrument,  you  incline  the  bulb  downwards,  and  according  to 
the  amount  of  obstruction,  it  either  goes  down  readily  or  the 
resbtance  has  to  be  overcome  by  shaking.  There  is  the 
farther  drawback  to  this  instrument,  that  owing  to  the  obstruc- 
tion offered  by  the  trap  door  to  the  passage  of  the  mercury, 
this  is  apt  to  rise  by  jerks,  that  is  to  say,  if  the  temperature 
mounts  say  half  a  degree,  the  column  may  mount  three,  four,  or 
six  tenths.  It  follows  then  that  the  reading  may  be  slightly 
in  error.  The  merit  of  the  instrument  is  that  when  once  made 
and  divided,  it  is  almost  impossible  for  it  to  get  out  of  order. 
A  mercurial  minimum  thermometer  is  a  great  desideratum ; 
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but  the  only  good  one,  Casella's,  is  very  difHcult  to  make  and 
very  costly.  We  have  therefore  to  continue  to  use  the  Ruther- 
ford. The  bulb  is  filled  with  spirits  of  wine  or  some  coloured 
liquid.  The  tube  is  very  large  and  contains  a  little  index.  The 
end  of  the  column  of  liquid,  owing  to  the  atti'action  which  exists 
between  liquids  and  glass,  is  drawn  into  a  cup-shaped  depression 
with  its  convexity  directed  towards  the  bulb,  and  consequently 
towards  the  little  index  which  I  have  just  mentioned.  As  the 
column  of  liquid  descends,  the  convexity  of  the  depression  comes 
into  contact  with  the  end  of  the  index,  which  also  presents  a 
convex  surface,  and  it  is  pushed  back  to  the  lowest  point 
reached,  and  there  it  remains ;  for  when  the  temperature  again 
rises  there  is  nothing  to  move  it.  The  end  of  the  index  farthest 
from  the  bulb  therefore  marks  the  lowest  point  reached.  These 
minimum  instruments  have  one  inconvenience: — the  spirit  in 
them  often  evaporates  towards  the  upper  end  of  the  tube,  where 
it  condenses.  In  well  made  thermometers  we  can  see  the  whole 
of  the  tube  and  so  are  enabled  to  become  aware  of  the  evapora- 
tion and  condensation.  For  this  reason  never  accept  an  instru- 
ment in  which  the  whole  of  the  tube  is  not  visible.  It  is  evident 
that  the  spirit  which  condenses  at  the  upper  end  has  been 
removed  from  the  main  colrnnn  of  fluid,  and  that  the  reading  is 
correspondingly  falsified.  It  is  worthy  of  notice  that  when  a 
coloured  fluid  is  used,  the  portion  which  evaporates  and  condenses 
at  the  other  end  does  not  always  carry  the  colouring  matter 
with  it,  and  therefore  observers  may  overlook  the  fact  that 
evaporation  and  condensation  have  taken  place.  A  little  care, 
however,  will  prevent  this  oversight.  To  remedy  this  error, 
shake  the  thermometer  several  times  with  the  bulb  downwards, 
and  stand  it  bulb  downwards  to  drain  for  an  hour,  when  the 
condensed  spirit  will  have  rejoined  the  column ;  then  tilt  the 
instrument  gently  till  the  index  slides  down  to  the  end  of  the 
column.  This  having  been  done,  the  instrument  is  again  ready 
for  use. 

Now  as  to  the  placing  of  the  thermometers.  The  great  thing 
is  to  secure  them  against  their  too  immediate  surroundings,  ana 
with  this  object  in  view,  we  employ  what  is  called  a  Stevenson's 
screen.  This  is  a  box  of  which  the  sides  are  like  Venetian 
blinds  or  louvres.  These  louvres  are  double,  the  outer  layers 
being  directed  from  below  upwards,  and  the  inner  layers  from 
above  downwards.  The  object  of  this  arrangement  is  to  keep 
the  thermometers  diy.  When  it  is  raining  and  blowing  strongly, 
there  is  a  danger  that  the  row  of  drops  which  forms  along  the 
outer  louvres  might  be  blown  in  on  to  the  thermometers,  but 
with  the  double  arrangement,  and  a  gap  between  the  two,  this  is 
almost  impossible,  and  thus  the  errors  which  would  result  from 
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the  wetting  of  the  thermometers  are  avoided.  The  box  opens 
by  a  door,  and  it  is  an  advantage  that  this  door  should  point 
towards  the  north,  because  then,  during  the  time  of  taking  the 
readings,  the  sunshine  will  never  fall  on  the  thermometers.  The 
top  of  the  box  is  double  in  order  to  preserve  the  instruments  as 
much  as  possible  from  the  direct  influence  of  the  sun's  rays.  In 
this  respect  we  are  only  partially  successful,  for  the  tempera- 
tare  is  not  quite  the  same  in  all  parts  of  the  box. 

Formerly  the  Glaisher  or  Greenwich  screen  was  much  used. 
It  is  fixed  on  a  post  and  is  made  to  revolve  so  that  the  part 
carrying  the  thermometers  is  never  exposed  to  the  sijn.  The 
disadvantages  are  that  it  has  to  be  turned  several  times  a  day  to 
keep  the  thermometers  away  from  the  sunshine,  and  that  if  the 
rain  comes  from  the  direction  opposite  to  that  in  which  the  sun 
is,  the  thermometers  are  bound  to  get  wet. 

The  situation  for  an  ideal  meteorological  station  is  the  centre 
of  a  large  lawn,  nearly  level,  and  with  no  lofty  trees  within  at 
least  200  feet,  and  no  building  within  100  or  loO  feet.  In  this 
the  instruments  should  be  so  placed  that  no  one  prejudicially 
affects  the  indications  of  any  other,  and  all  should  be  enclosed 
bj  a  very  light  and  unclimbable  iron  fence. 

A  rain  gauge  consists  of  a  receiving  aperture  which  leads  to 
a  fannel  whence  the  rain  passes  into  a  bottle.  All  that  has  to 
be  done  is  to  remove  the  upper  part  of  the  apparatus  and  pour 
the  water  from  the  bottle  into  the  graduated  measure,  and  record 
the  result.  In  order  to  fix  the  gauge  and  keep  it  steady,  posts 
are  driven  into  the  ground,  the  mouth  of  the  gauge  being  left 
about  a  foot  above  the  ground. 

We  now  come  to  instruments  not  indispensable  for  ordinary 
meteordogical  observations.  The  apparatus  for  determining 
the  temperature  of  sunshine — solar  radiation — consists  of  two 
thermometers,  in  one  of  which  the  bulb  is  left  bright,  and  in 
the  other  the  bulb  is  coated  with  lampblack.  Each  bulb  is 
enclosed  in  a  thin  glass  sphere,  from  which  nearly  all  the  air 
has  been  exhausted,  in  order  as  far  as  possible  to  insulate  the 
bulbs  from  neighbouring  objects,  and  especially  from  wind. 
These  spheres,  and  the  partial  vacuum  within  them,  render  the 
thermometers  nearly  independent  of  the  cooling  influence  of 
wind,  &c.  If  a  looking-glass  is  placed  in  the  bright  sun  the 
rays  of  light  and  heat  are  nearly  all  reflected,  the  mirror 
remains  quite  cool.  This  is  the  case  with  the  unpainted  bulb, 
while  the  blackened  bulb  absorbs  all  the  rays,  and  marks  a 
correspondingly  higher  temperature.  The  difference  may 
amount  in  this  country  to  forty-five,  or  even  fifty  degrees. 

For  ascertaining  the  temperature  of  the  soil  it  is  usual  to 
«nploy  an  iron  tube  (watertight  at  the  bottom),  which  is  driven 
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(4)  and    (5)    obtain    a    copy    of    "  Hints    to    Observers," 

prepared  by  the  Royal  Meteorological  Society.*     It  is 

practically  an  infallible  guide,  far  better  than  anything 

that  I  could  say  here,  and  so  well  worth  the  money  that 

I  feel  no  hesitation  in  recommending  it  to  your  notice. 

I  may  add  that  the  accessibility  and  lowness  of  price  of  the 

above  mentioned  "  Hints  "  have  led  me  throughout  this  lecture 

to  render  my  remarks  as  far  as  possible  supplementary  to  it, 

instead  of  repeating  the  descriptions  and  engra^angs  which  are 

to  be  found  there. 

Assmning  that  the  instruments  have  been  duly  obtained,  and 
placed  in  position,  we  have  still  to  deal  with  the  utilization  of 
their  indications.  Firstly,  there  is  the  mode  of  reading,  and  of 
setting,  and  the  time  of  making  the  observations  (always  9  a.m.^ 
and  preferably  9  a,m.  and  9  p.m.),  but  all  these  points  are  dealt 
with  in  '* Hints,"  so  I  pass  to  the  selection  of  data  for  publication 
and  to  the  representation  of  the  results  in  diagrams. 

The  importance  and  advantage  of  representing  statistical 
data  by  curves  can  hardly  be  overrated,  and  this  is  as  fully 
illustrated  by  the  representation  of  climatic  and  disease  data 
as  by  any  other  group  of  correlated  facts,  whether  it  be  wind 
velocity  and  the  number  of  shipwrecks,  climate  and  the  price  of 
flour,  May  frosts  and  the  yield  of  fruit,  or  anything  else. 

I  append  (page  168)  a  very  simple  diagram  merely  to  give 
suggestions  as  to  modes  of  plotting.  Those  who  wish  to  see  the 
most  nearly  perfect  diagram  illustrative  of  health,  mortality  and 
climate  known  to  me,  should  try  to  get  a  copy  of  that  issued  for 
Nottingham  by  the  Medical  Officer  of  Health  (Dr.  Boobbyer)^ 
and  by  the  Borough  Engineer  (Mr.  A.  Bro>vn,  M.Inst. C.E.) 

I  proceed  now  to  explain  the  diagram  which  graphically 
represents  the  figures  in  colimins  5,  2,  7,  8,  and  11,  of  the  table 
on  page  168. 

Each  vertical  line  represents  midnight,  e.g,^  the  first  thick 
line  represents  midnight  between  February  28th,  11  p.m.,  and 
March  Ist,  1  a.m.,  therefore  each  column  represents  the  civil 
Jay  of  24  hours  of  the  date  mentioned  at  the  top.  Suppose 
that  it  was  desired  to  enter  two  readings  daily  of  the  barometer^ 
say  at  9  a.m.  and  9  p.m.,  the  former  snould  be  entered  rather 
*hort  of  the  middle  of  the  column,  and  the  latter  rather  short 
of  the  midnight  line. 

As  regards  the  wind  which  is  entered  in  the  top  squares 
(rarely  wanted  for  anything  else),  the  arrows  fly  with  the  wind, 
the  first  indicating  S.W.,  the  next  W.,  and  so  on.  If  the 
direction  of  the  wmd  is  recorded  twice  daily  the  second  obser- 
vation can  be  entered  in  the  next  lower  line  of  squares. 

*  Published  by  £.  Stanford,  CockBpiir  Street.    Is. 
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In  the  specimen,  I  have  avoided  the  use  of  colour,  but  blue 
and  red  pencils  add  much  to  the  clearness  of  the  diagram.  As  a 
general  rule  red  should  be  used  for  heat,  e,g.y  for  daily  maxima, 
and  blue  for  cold,  e.g.y  for  the  minima,  and  for  rain.  But 
colours  may  be  reserved  for  indicating  diseases,  as  is  done  on 
the  Nottingham  diagram. 

The  figures  in  column  2  are  represented  by  the  thick  con- 
tinuous curve.  The  barometer  scale  will  be  seen  on  the  left 
hand,  and  the  first  entry,  29'942,  should  obviously  be  rather 
less  than  half  way  between  the  lines  representing  29*9  and 
30*0 ;  a  dot  is  made  at  this  point,  and  in  the  position  near  the 
middle  of  the  column  representing  the  time  of  reading,  viz.,  9 
a.m.  On  March  2nd  the  pressure  was  30*065  in.,  or  rather  more 
than  half  way  between  30'0  and  rO'l ;  a  dot  is  made  as  before, 
and  a  line  joining  it  to  the  dot  for  March  1  starts  the  curve 
which  goes  on  de  die  in  dienu 

Similarly  for  temperature,  of  which  the  scale  is  on  the  other 
side  of  the  diagram ;  but  here  it  will  be  seen  that  each  space 
represents  3°,  this  is  in  order  that  all  air  temperatures  usual 
in  this  country  may  be  pro\'ided  for.  The  maximum  on  the 
first  is  48°"8,  evidently  slightly  more  than  half  way  between  the 
lines  for  47^  and  50^  ;  dots  are  made  as  for  the  barometer,  and 
they  are  joined  either  by  a  flowing  curve  as  in  the  early  part 
of  the  diagram,  or  by  a  stepped  one  as  in  the  later  part. 

The  minima  are  entered  in  precisely  the  same  way. 

The  intervening  space  represents  a  very  important  element 
in  climate;  its  variability,  or,  as  it  is  properly  called,  the 
amount  of  diurnal  range,  2.e.,  the  difiference  between  the  min. 
and  the  max.  on  each  day.  This  space  can  be  blacked  in, 
shaded  or  left  clear  as  preferred. 

Lastly,  the  rain  is  represented  by  vertical  columns,  in  ac- 
cordance with  the  rain  scale  given  at  the  side. 

The  sanitarian  is  constantly  needing  the  help  of  the  meteoro- 
logist, whether  it  be  for  water  supply,  town  drainage,  or  sewage 
disposal ;  or  for  minor  matters,  such  as  ventilation,  the  humidity 
of  the  air  in  factories,  &c. ;  but  in  the  present  course  we  have 
rather  to  consider  individual  health,  ana  I  do  not  know  that  I 
can  more  usefully  conclude  this  lecture  than  by  referring  you 
to  a  few  works  which  deal  with  the  subject. 

Ackerman,  H.    Daa  Wetter  und  die  Krankheiten.  8vo.    Kiel,  1854. 

Ballard,  E.  A  Study  of  the  Influence  of  Weather  and  Season  upon  Publie 
Health,  made  upon  above  217,000  cases  of  sickness  newly  occurring  at 
various  institutions  for  the  relief  of  the  sick  poor  in  Islington,  during  the 
nine  years  1867--66.  Med.  Chir.  Tr.    London,  1866—67. 

Also  various  papers  in  the  Report  of  the  Medical  Officer  of  the  Local 

Government  Board. 

Bailey,  F.    M^ttorologie  et  mSt^rographie  pathogenic  et  nosogiaphie;  ou 
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el^meata  de  recherches  Bur  la  connexion  entre  lea  diverB  agents  m^t^oro- 

logiquee  et  la  pathog^nie  civile  et  milltaire  k  Borne  (de  1850  k  1861). 

4to.    Paris,  1863. 
Baxendell,  J.    On  the  Inflaence  of  Changes  in  the  character  of  the  Seasons 

upon  the  rate  of  mortality.  Mein.  Lit.  &  Phil.  Soc.  Manchester.    1871. 

Bert,  P.    La  Prcaaion  Barom^trique;  recherches  de  physiologie  exp^rimen- 

Ula  8vo.    Paris,  1878. 

Blane,  G.    Narratiye  of  a  Hurricane ;  with  some  reflections  on  the  effect  of 

commotion  in  the  atmosphere  and  in  the  ocean,  on  the  economy  of  nature, 

and  CD  Ufe  and  health.    In  his  "  Select  Dissertations."       8vo.   Lond.,  1822. 
Buchan,  A.,  and  Mitchell,  A.     The  Influence  of  Weather  on  Mortality, 

frum  different  disMses  and  at  different  ages. 

Jour.  Scot  Meteor.  Soc.  Edinburgh  and  London,  1874 — 5. 
Buchanan,  Sir  G.     **  On  the  relation  of  Phthisis  to  Soil  Moisture ; "  and 

other  papers  in  the  Beport  of  the  Medical  Officer  of  the  Local  Government 

BoMd. 
Foissac,   P.     De  la  M^t^orologie  dans  ses  rapports  ayec  la  science  de 

lliomme  et  principalement  avec  la  medicine  et  rhygidne  publique. 

2  vols.    8vo.    Paris,  1864. 
Forf7,  S.    Statistical  Researches  relative  to  the  Etiology  of  Pulmonary  and 

Rbeamatic  diseases,  illustrating  the  application  of  the  laws  of  climate  to 

the  science  of  medicine,  based  on  the  records  of  the  Medical  Department 

and  Adjutant-General's  Office.         Am.  Jour.  Med.  Sc.    Philadelphia,  1841. 

The  Climate  of  the  United  States,  and  its  Endemic  Influences. 

New  York,  1842. 
Fortter,  T.    Observations  on  the  Casual  and  Periodical  influence  of  parti- 

eolir  states  of  the  atmosphere  on  human  health  and  diseases,  partici&arly 

ioiuity.    With  a  Table  oi  reference  to  authors.  8vo.    London,  1817. 

Guilli^,  E.    Rapports  des  Maladies  avec  Tatmosph^re.   Essai  sur  Tapplication 

lie  la  m^thode  graphique  k  leur  ^tude.  4to.    Paris,  1871. 

Guinier,  H.     Du  degr^  d'importance  des  Etudes  m^t^rologiques  pour  la 

conosisaaDce  et  le  traitment  des  maladies.  4to.    Montpellier,  1857. 

HaJImann,   E.    Die  Temperaturverhaltnisse  der  Quellen. 

2  vols.     8vo.    Berlin,  1864—6. 
Hunt,  S.  B.    Beport  of  the  Committee  on  the  Hygrometrical  state  of  the 

atmosphere  in  various  localities,  and  its  influence  on  health. 

8vo.    Philadelphia,  1866. 
Huxham,  J.    Observations  on  the  Air  and  Epidemical  Diseases,  made  at 

Plymouth,  from  the  year  1728  to  the  end  of  the  year  1748.    To  which  is 

added  a  ^ort  Treatise  on  the  Devonshire  Colick.    Transl.  from  the  Latin. 

2  Tola.    8vo.  London,  1758—1767. 

^«btg,  G.  von.    Ueber  die  Einflusse  der  Temperatur  und  Feuchtigkeit  auf 

die  Gesundheit.  Berlin  klin.  Wochenschr,  1870. 

Meteorology  in  Belation  to  Health.    Conferences  by  the  Boyal  Meteorolo- 
gical Society.  8vo.    London,  1884. 
Moore,  J.  W.    Notes  on  Mean  Temperature  in  its  Relations  to  Disease  and 

Mortality,  with  special  reference  to  the  City  of  Dublin. 

Dublin  Q.  J.  M.  Sc.    1869. 

'    Meteorology  in  its  bearing  upon  Health  and  Disease. 

Jour.  Boy.  Dublin  Soc,  1873. 
Pope,  J.  H.    Climatology  and  Epidemics. 

Tr.  Texas  Med.  Ass.    Columbus,  1876. 

Smith,  R.  A.    Air  and  Bain.    The  beginnings  of  a  Chemical  Climatology. 

,  8vo.    London,  1872. 

Tripe,  J.  W.    An  Inaugural  Address  on  Some  of  the  Belations  of  Meteoro- 

loincal  Phenomena  to  Man.     Delivered  before  the  Society  of  Medical 

OiBcers  of  Health,  October,  1882.  8vo.    London.  1882. 

Vigouroux,  P.    De  rinfluence  M^t^orologique  sur  les  manifestations  rhu- 

matismalependant  lliiver  1876.  4to.    Montpellier,  1876. 

WiUiama,   0.    Theodore.     Aero-therapeutics,  or  the  treatment  of  lung 

diaesse  by  climate.  8vo.    London,  1894. 
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METEOEOLOGICAL    OBSEEVATIONS. 
CAMDEN   SQUARE,    LONDON. 

Lat  61**  82'  40"  N;    Lon.  0**  8'  0"  W;    Altitude  111  feet. 


Datb. 

9  A.M. 

I» 

THB  DAT. 

18M. 

Baro- 
meter at 
SS'^and 

Hygrc 

>meter. 

Direc- 
tion of 

Tempe- 
rature 
of  Sou 

Shade 
Temperature. 

Badiation 
Temperatnra. 

Bain. 

Marob 

Sea 
Leyel. 

Dry. 

Wet 

Wind. 

at 
Ifoot 

Max. 

Min. 

In 
Son. 

On 
Orasc 

Inches. 

Deg. 

D««. 

Deg. 

D«w. 

I>eg. 

Deg. 

i>w. 

Inehet. 

1 

29-942 

47-1 

43-7 

«W. 

40-1 

48-8 

35-2 

68-0 

28-8 

•124 

2 

30-065 

40-1 

38-1 

w. 

40-6 

61-8 

36-3 

93-1 

29-0 

•  «  • 

8 

30-238 

33-8 

32-3 

N. 

39-9 

500 

28-6 

80-1 

22-2 

•  •  « 

4 

30065 

38-1 

37-6 

N.W. 

39-6 

60-9 

32-9 

87-2 

28-0 

•  •  • 

6 

30-366 

36-4 

34-2 

W. 

39-7 

49-4 

29-9 

91-1 

22-1 

•121 

6 

29-659 

46*9 

42-1 

W. 

39-9 

52-9 

36-9 

1011 

31-1 

•  •  • 

7 

29-894 

40-2 

37-8 

N. 

40-2 

48-8 

34-3 

78-2 

267 

•020 

8 

29-650 

47-4 

45-9 

8.W. 

40-8 

487 

40-2 

53-1 

361 

•161 

9 

29-651 

46-3 

44-3 

S.W. 

41-0 

50-8 

38-1 

690 

29-4 

•084 

10 

29-685 

46-6 

43-4 

W. 

41-9 

54-7 

431 

84-4 

367 

*  •  • 

11 

29-517 

49-8 

47-9 

S.W. 

42-8 

55-2 

45-6 

89-8 

38-3 

•022 

12 

29-697 

43-9 

401 

S.W. 

42-2 

52-0 

38-6 

86-9 

32-1 

•250 

13 

29-211 

42-1 

38-6 

w. 

42-4 

50-9 

41-2 

94-9 

39-9 

•012 

14 

29-559 

41-2 

38-3 

w. 

42-2 

50-9 

34-1 

920 

29-2 

•402 

15 

29-411 

41-8 

40-2 

N.E. 

42-1 

60-1 

39-3 

96-4 

36-6 

•  »  • 

16 

29-847 

39-4 

36-8 

N. 

41-9 

507 

29-2 

92-3 

23-0 

•  •  • 

17 

30-227 

35-4 

35-2 

N. 

40-9 

49-4 

30-9 

91-6 

23-3 

•  •  • 

18 

30-334 

38-2 

36-2 

S.W. 

40-7 

60-2 

30-6 

76-9 

23-2 

•  •  « 

19 

30-336 

35-2 

35-1 

N. 

39-7 

65-1 

29-3 

91-6 

22-6 

•  a  • 

20 

30-303 

48-4 

46-9 

N. 

40-9 

54-2 

361 

76-1 

31-9 

•  •  • 

21 

30-272 

45-8 

42-9 

E. 

41-9 

67-1 

39-7 

97-6 

28-8 

•  ■  • 

22 

30-389 

43-1 

41-9 

N.E. 

42-5 

48-8 

38-9 

641 

317 

a  •  • 

23 

30-500 

40-8 

40-6 

N.E. 

42-4 

56-4 

37-2 

93-0 

29-6 

•  •  • 

24 

30-399 

40-6 

40-4 

Calm 

42-8 

68-6 

35-5 

97-1 

28-4 

•  •  • 

25 

30-200 

47-9 

44-6 

N.E. 

42-8 

59-4 

370 

94-6 

31-2 

•  •  • 

26 

30-074 

46-6 

43-2 

E. 

42-9 

62-6 

34-6 

102-8 

25-8 

«  •  « 

27 

30-126 

46-6 

42-7 

S. 

42-9 

63-2 

321 

92-2 

24-3 

•  •  « 

28 

30-279 

41*1 

39-5 

E. 

42-9 

69-3 

33-2 

95-1 

24-2 

•  •  • 

29 

30-268 

41-2 

40-9 

E. 

43-7 

69-4 

397 

88-9 

36-6 

•  «  • 

30 

29-951 

480 

44-9 

E. 

43-9 

64-8 

35-3 

100-4 

28-4 

•  •  ■ 

31 

29-771 

55-2 

48-0 

S. 

44-6 

65-8 

43-4 

108-8 

340 

•  «  « 

Mean 

29-996 

431 

40-8 

.•« 

41-7 

54-2 

360 

88-0 

29-6 

1186 

2 


6 


8 


9 


10        11 


iVIND. 


87    S8     so    80    31 
S.    Otwrrer. 
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TEMPERATURE  OF  SOIL,  WATER  AND  AIR. 

Bt  HUGH  ROBERT  MILL,  D.Sc,  F.R.S.E. 

Second  of  a  series  of  six  lectures  on  Meteorology  in  relation 
to  Hygiene^  delivered  26th  April,  1894^ 


The  study  of  warmth  and  its  distribution  occupies  comparatively 
little  of  the  attention  of  meteorologists,  and  it  seems  a  paradox 
to  say  that  the  effects  of  heat  on  the  air  account  for  all  the 
phenomena  of  meteorology;  but  the  paradox  vanishes  when 
we  recollect  that  warmth  is  only  one  of  the  minor  results  of 
the  action  of  heat.  The  essential  difference  between  heat 
and  temperature  must  be  clearly  understood  and  continuously 
remembered.  Heat  is  a  real  thing,  one  form  of  the  power  of 
doing  work  which  is  known  as  energy ;  temperature  is  only  a 
state  of  bodies  regarding  heat.  Temperature  of  two  contiguous 
bodies  is  the  same  when  there  is  no  tendency  for  heat  to  pass 
between  them  in  one  direction  rather  than  the  other;  heat  always 
passes  from  the  body  at  higher  temperature  to  that  at  lower 
temperature.  When  heat  passes  from  any  substance  at  a 
higher  temperature  to  our  body  we  call  the  sensation  so  pro- 
duced warmth,  but  when  heat  passes  from  our  body  to  any 
substance  at  a  lower  temperature  we  term  the  sensation  cold- 
ness, and  these  sensations  admit  of  degrees  of  comparison. 
Again  it  must  be  remembered  that  substances  at  the  same  tem- 
perature do  not  necessarily  contain  the  same  amount  of  heat,  just 
as  vessels  in  which  water  stands  at  the  same  level  do  not  neces- 
sarily contain  the  same  quantity  of  water.  A  pound  of  water 
for  example  reouires  thirty  times  as  much  heat  as  a  pound  of 
mercury  in  oraer  to  raise  its  temperature  through  the  same 
number  of  degrees,  in  other  words  water  has  a  greater  capacity 
for  heat  than  mercury,  or  indeed  any  other  substance.  If  the 
capacity  for  heat  of  water  is  called  one,  that  of  most  rocks  would 
be  one-fourth  and  of  air  about  one-fifth.  When  heat  is  trans- 
formed into  work  or  into  any  other  form  of  energy  it  cannot  at 
the  same  time  produce  a'  change  of  temperature,  the  law  as  to 
eating  a  cake  and  having  it  is  a  fundamental  law  of  nature.  In 
order  to  understand  the  effect  of  heat  on  the  complicated 
structure  of  the  Earth's  surface,  we  must  consider  its  effects  on 
solid,  liquid  and  gaseous  bodies,  and  in  particular  its  action  on 
the  actual  substances  of  the  solid  land,  the  oceans  and  the  air. 

In  solids,  heat  is  propagated  by  conduction  or  direct  passing- 
on  from  particle  to  particle,  while  across  intervening  space  it  is 
propagated  by  means  of  a  vibratory  movement  in  tne  ether 
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which  permeates  all  space.  This  process  is  known  as  radiation* 
The  speed  of  radiation  is  constant,  it  is  the  speed  of  light,  for 
radiant  heat  and  light  difiPer  only  in  degree ;  but  the  rate  of 
conduction  varies  with  each  substance,  being  greatest  for  metals 
such  as  silver,  copper  and  mercury,  least  for  water  and  air  or 
for  such  solids  as  wood  or  cork.  When  radiant  heat  falls  on  a 
solid  surface  it  is  parth'  reflected  and  partly  absorbed,  the  pro- 
portion suffering  each  change  depending  on  the  angle  of 
incidence  of  the  light,  on  the  colour  and  physical  state  of  the 
surface  and  not  on  its  conductivity.  Keflected  heat  pro- 
duces no  effect  in  the  solid,  but  the  fraction  which  is  absorbed 
raises  the  temperature  provided  the  solid  is  not  melting.  In 
good  conductors  the  rise  of  temperature  is  passed  on  through- 
out the  mass  comparatively  quickly;  in  bad  conductors  it  is 
practically  confined  to  the  sibsorbing  surface.  Thus  a  bad 
conducting  surface  like  sand  becomes  much  hotter  in  the  sun 
than  a  good  conducting  surface  like  basalt  The  elevation  of 
temperature  in  any  one  kind  of  substance  is  always  the  same 
for  the  same  addition  of  heat,  and  it  is  accompanied  by  expan- 
sion of  the  substance,  as  a  rule  proportional  to  the  rise  of 
temperature.  Bodies  which  readily  absorb  radiant  heat  part 
with  it  again  when  the  temperature  of  surrounding  objects  is 
lower  than  their  own  with  equal  ease.  "  Light  come,  light  go  " 
is  a  physical  axiom ;  the  quick  absorber  is  a  quick  radiator,  the 
slow  absorber  is  a  slow  radiator.  Similarly  with  regard  to 
capacity  for  heat,  the  substance  which  requires  to  receive  a 
great  amount  of  heat  to  warm  it  by  1°  requires  to  part  with 
the  same  amount  of  heat  in  cooling  by  I'',  so  the  easily  heated 
quickly  cools,  and  that  which  can  only  be  heated  slowly  retains 
its  heat  long.  In  regard  to  conductivity  also  the  same  axiom 
holds  good.  Some  solids  in  thin  slices  allow  radiant  heat  to 
pass  through  them  without  being  altogether  absorbed,  rock- 
salt  is  an  instance.  If  radiant  heat  were  to  enter  an  immensely 
thick  block  of  rock-salt  it  would  travel  to  a  great  depth  before 
being  completely  absorbed,  and  thus  the  mass  would  have  its 
temperature  raised  throughout  and  not  on  the  receiving  surface 
only  as  in  the  case  of  most  bad  conductors.  Usually  only  some 
special  heat  rays  are  absorbed  and  the  others  pass  through. 

In  liquids  we  find  that  all  these  conditions  hold  good,  just  as 
in  solids.  Liquids  differ  amongst  themselves  in  capacity  for  heat, 
in  diathermancy  (both  of  which  are  usually  gi-eater  than  in  solids), 
in  absorbing  and  radiating  power,  and  in  conductivity  (usually 
less  than  in  solids),  but  all  liquids  when  absorbing  heat  (and 
not  evaporating)  rise  regularly  in  temperature,  and  expand 
more  or  less  uniformly  in  volume.  If  heat  is  applied  to  a 
liquid  from  below,  the  individual  layers  or  particles  which  are 
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heated  and  expanded  rise  through  the  cooler  and  denser  por- 
tions, and  so  carry  heat  throughout  the  mass  by  convection. 
If  heated  from  above,  a  mass  of  liquid  at  rest  rises  in  tempera^ 
tore  on  the  surface,  and  the  upper  layer  has  no  tendency  to 
sink,  so  that  heat  must  be  passed  down  by  the  slow  process  of 
conduction.  Most  badly  conducting  liquids,  however,  are 
diathermanous,  and  may  thus  be  heated  by  radiation  to  a 
considerable  depth.  On  the  other  band,  if  cooling  by  radiation 
upwards,  the  top  layer,  shrinking  as  its  temperature  falls,  will 
sink  and  allow  the  warmer  layers  below  to  come  to  the  surface. 
Thus,  a  mass  of  still  water  exposed  only  above,  cools  by  con- 
vection, whilst  it  must  heat  up  by  conduction,  if  the  liquid  be 
not  the  solution  of  a  salt,  which  becomes  concentrated  by 
evaporation,  as  in  the  case  of  enclosed  tropical  seas. 

Gases  share  all  the  properties  already  eimmerated  with  the 
denser  states  of  matter.  If  not  undergoing  any  chemical 
change  any  single  gas,  or  mixture  of  gases,  far  from  their 
liquefying  temperature,  receives  or  parts  with  heat  by  absorp- 
tion or  radiation,  allows  heat  to  pass  through  its  mass  by  con- 
duction or  convection ;  but  all  gases  are  very  diathermanous, 
allowing  a  far  greater  proportion  of  heat  to  pass  through 
unabsoroed  than  liquids  or  solids  do.  A  gas  is  heated  most 
readily  by  contact  with  solids  or  liquids  at  a  higher  temperature, 
convection  ensuring  rapid  equalisation  of  temperature ;  and  as 
its  temperature  rises  the  gas  expands  with  great  regularity. 
Unlike  liquids  and  solids,  each  kind  of  which  has  its  own  rate 
of  expansion ;  every  gas  expands  by  ^fr^^  ^^  i^s  volume  for 
each  degree  centigrade,  or  x^th  for  1°  F.,  so  that  the  dimi- 
nution of  density  it  experiences  when  heated  under  constant 
pressure  may  easily  be  calculated. 

We  must  go  a  little  deeper  into  physics  in  order  to  follow 
the  thermal  changes  of  gases.  Every  gas  is  made  up  of 
rojTiads  of  particles,  probably  molecules,  all  in  rapid  motion. 
The  rate  at  which  the  particles  move  depends  on  the  amount 
of  kinetic  energy  in  them,  and,  speaking  generally,  one  might 
say  that  the  rapidity  of  motion  depends  on  the  temperature. 
A  rise  of  temperature  causes  more  rapid  movement,  gives 
longer  paths,  and  so  produces  expansion  when  the  pressure 
remains  the  same ;  thus  only  a  part  of  the  heat  is  employed 
in  raising  the  temperature,  the  rest  is  occupied  in  expanding 
the  volume— doing  work.  If  a  certain  quantity  of  a  gas  were 
suddenly  expanded,  the  increased  path  of  the  molecules  demands 
increased  motive  power,  and  this  can  only  be  supplied  from  the 
heat  in  the  gas  itself,  and  the  temperature  immediately  falls. 
To  put  it  generally :  when  air  is  expanded  it  is  chilled,  and 
if  no  source  of  outside  heat  is  available,  its  temperature  falls. 
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This  fact  is  of  vast  commercial  importance  in  the  working  of 
refrigerator  machinery.  Conversely,  if  air  is  compressed  neat 
is  liberated,  and  if  the  heat  cannot  radiate  away  at  once  its 
tenrperature  rises.  The  path  of  the  darting  molecules  is 
reduced,  and  consequently,  as  in  the  case  of  a  brake  on  a  rail- 
way  train,  heat  is  ^nerated. 

There  are  other  important  thermal  relations,  which  must  not 
be  neglected.  While  the  effect  of  heat  on  solids,  liquids  and 
gases  IS  always  to  raise  temperature  and  cause  expansion,  there 
are  pauses  in  the  process  while  physical  change  of  state 
is  occurring.  For  the  meteorologist  these  phenomena  are  of 
interest  only  with  regard  to  one  overpoweringly  important 
substance — water.  It  is  practically  the  only  naturally  occurring 
substance  which  is  always  present  on  the  Earth  in  its  three 
physical  states.  In  the  polar  regions  it  is  a  rock,  elsewhere  it 
forms  the  oceans  and  rivers,  and  everywhere  it  is  an  essential 
constituent  of  the  atmosphere  in  the  form  of  vapour. 

Cold  ice  is  a  rock  and  nothing  else;  it  happens  to  be  less 
dense,  more  brittle  and  more  f  usiole  than  other  rocks,  but  tliat 
is  all.  When  heat  is  applied  it  expands,  and  the  temperature 
rises  at  the  rate  of  2^  for  every  unit,*  rock-ice  having  just  half 
the  capacity  for  heat  of  water.  But  when  a  mass  of  ice  is 
heated  to  32°  F.  the  farther  addition  of  heat  affects  its  tem- 
perature  no  more,  and  actually  diminishes  its  volume,  the  heat 
is  doing  the  work  of  changing  rigid  ice  into  mobile  water.  The 
amount  of  heat  required  to  perfect  this  change  is  144  units  for 
each  pound  of  ice.  At  the  end  there  results  one  pound  of 
water  at  32°.  The  capacity  for  heat  of  water  is  twice  that 
of  ice,  and  each  unit  of  heat  added  raises  the  temperature  of 
one  pound  of  water  by  1°  F.  although  the  volume  continues  to 
diminish  until  39°  is  reached  (the  maximum  density  point). 
Thereafter  volume  and  temperature  increase  together  until, 
under  normal  pressure,  at  212°  farther  temperature  change  is 
stopped  and  all  the  heat  is  set  to  the  work  of  turning  water 
into  steam.  .  In  this  process  967  units  of  heat  are  required ; 
and,  when  it  is  accomplished,  the  addition  of  heat  raises  the 
temperature  of  the  pound  of  steam  once  more  at  the  rate  of 
about  2°  for  each  heat-unit,  as  the  capacity  for  heat  of  water- 
vapour  is  only  half  that  of  water.  The  process  of  condensation, 
on  the  other  hand,  sets  free  all  the  heat  which  was  used  up  in 
evaporating,  and  the  process  of  freezing  sets  free  the  heat 
which  was  used  up  in  melting. 

It  happens  that  evaporation  takes  place  to  some  extent  at  all 

*  The  unit  employed  in  this  lecture  is  the  amount  of  heat  required  to  raise 
the  temperature  of  water,  1°  F.,  from  32''  to  33^  F. 
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temperatures,  but  we  can  state  broadly  that  to  produce  a  pound 
of  water-vapour  always  requires  the  same  amount  of  heat  what- 
ever the  temperature  at  which  it  is  formed.  Thus  evaporation 
from  the  surface  of  water  lowers  the  temperature,  because  heat 
is  withdrawn  from  circulation  as  temperature  to  be  stored  up  in 
the  vapour.  Similarly  whenever  vapour  condenses  into  snow 
or  rain  every  unit  of  the  stored-up  heat  has  to  be  paid  out. 
Here  we  see  another  immensely  important  agent  for  regulating 
changes  of  temperature  in  the  air  and  conveying  heat  for  great 
distances,  a  sort  of  complex  convection.  This  greatly  com- 
plicates the  study  of  the  effect  of  heat  on  atmospheric  air.  It 
must  be  remembered  that  the  capacity  for  heat  of  air  is,  if  the 
pressure  remain  constant,  about  one-quarter  that  of  water  so 
that  the  heat  set  free  by  the  condensation  of  lib.  of  rain  at 
60^  would  suffice  to  raise  the  temperature  of  4501bs.  or  6,000 
cubic  feet  of  air  from  60^  to  70^  if  it  were  all  absorbed. 

This  brief  summary  of  the  physical  condition  of  land,  water, 
and  air  with  respect  to  heat  has  been  generalised  and  simplified 
to  the  last  degree,  and  is  no  more  like  the  actual  occurrences  in 
nature  than  a  stiffly  articulated  skeleton  is  like  a  living  being. 
Nevertheless  it  is  the  rigid  frame  round  which  the  whole  of  the 
complex  and  as  yet  only  partially  understood  science  of  meteor- 
ology is  wrapped.  It  is  presented  in  strictly  popular  language, 
and  is  consequently  on  the  same  level  of  accuracy  as  a  summary 
of  human  anatomy  in  which  it  was  forbidden  to  call  the  bones 
or  muscles  by  their  technical  names. 

The  surface  of  the  Earth  is  the  meeting  place  of  the  at- 
mosphere which  lies  all  above  it,  and  the  solid  and  liquid 
masses  of  land  and  sea  which  lie  all  below  it ;  but  curiously 
enough  this  surface  is  the  main  region  of  heating  for  air  and 
land  and  sea  alike.  Heat  comes  to  it  from  within  and  from 
without.  The  internal  heat  of  the  Earth  is,  however,  of  little 
relative  importance,  the  amount  which  is  conducted  upwards 
through  the  rocks  in  a  whole  year  would  probably  not  do  more 
than  melt  an  ice  covering  one-quarter  of  an  inch  thick,  while 
the  heat  reaching  the  Earth  from  the  moon  and  stars  is  almost 
incalculably  small.  There  remains  the  Sun  as  the  great  source 
of  heat — heat  which  is  available  not  only  for  warming  the  Earth 
and  air  but  for  keeping  up  the  whole  majestic  system  of  oceanic 
and  atmospheric  circulation,  and  in  addition  carving  out  the 
characteristic  scenery  of  every  land  surface.  It  is  calculated 
that  the  total  solar  heat  received  in  a  year  would  suffice  to 
melt  a  shell  of  ice  100  feet  thick  entirely  covering  the  Earth ; 
and  this  amount  is  only  one  two-thousand-millionth  of  the  total 
solar  radiation. 

The  manner  in  which  the  Sun's  heat  is  received  and  turned 
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to  account  is  a  direct  consequence  of  the  relation  between  the 
axis  of  the  Earth  and  the  plane  of  the  ecliptic,  and  of  the 
diomal  and  annual  motions  of  onr  planet.  The  angle  at  which 
the  heat-rays  strike  the  surface  affects  the  intensity  of  solar 
action,  the  same  beam  of  solar  radiation  which  when  striking 
vertically  covers  one  square  foot  of  ground,  would  when  falling 
at  an  angle  of  30°  cover  two  square  feet,  and  consequently  heat 
them  only  half  as  much.  The  durations  of  seasons  and  their 
theoretical  intensity  of  contrast  are  mathematical  functions  of 
the  Earth's  form  and  motions,  and  if  the  air  were  always  still 
and  the  whole  surface  were  either  uniform  motionless  sea  or 
uniform  land,  the  distribution  of  climate  would  be  strictly 
according  to  latitude ;  then  the  old  familiar  divisions  of  frigid, 
temperate  and  torrid  zones  would  hold  good.  All  these  "ifs" 
are  foreign  to  the  system  of  nature,  where  one  agency  is  ever 
balanced  against  another,  and  cause  and  effect  are  continually 
interacting.  The  atmosphere  alone  makes  the  theoretical  dis- 
tribution impossible.  Bv  refraction  we  see  the  sun  before  it 
rises  on  our  theoretical  horizon  and  after  it  sets  beneath  it. 
Ref raction  practically  shifts  the  polar  circles  four  or  five  degrees 
poleward  and  shortens  the  theoretical  half-year's  polar  night  by 
a  week  or  more.  On  the  other  hand  the  increased  absorption 
of  the  heat-rays  which  pass  obliquely  through  many  extra 
miles  of  atmosphere  reduces  the  heating  power  available  at  the 
surface  in  high  latitudes.  But  the  complete  subversion  of  the 
mathematical  conception  of  climate  is  brought  about  by  the 
movements  in  air  and  sea  set  up  by  unequal  heating  and  by 
evaporation. 

We  may  conveniently  begin  by  assuming  the  diathermancy 
(which  involves  the  large  assumption  of  the  cloudlessness)  of  air 
and  lookin£r  at  the  effect  of  solar  radiation  on  the  solid  land. 
Part  of  the  incident  radiation — light  as  well  as  heat — is  reflected 
and  sent  back  through  the  air.  White  chalk  cliffs  and  pale 
coloured  soils  reflect  most,  and  are  thus  least  heated,  while  dark 
soil  or  rock  absorbs  all  radiation  and  rises  rapidly  in  temperature 
during  sunshine.  Wet  ground  heats  more  slowly  an  account 
of  evaporation,  and  a  swampy  or  boggy  surface  acts  rather  like 
water  than  like  land.  The  physical  character  of  the  soil  has 
much  influence  on  its  warmth.  Sand  or  loam  of  an  open  and 
porous  texture  heats  rapidly  on  the  surface,  but  the  warmth 
does  not  penetrate  on  account  of  the  non-conducting  character 
of  the  air  imprisoned  between  the  grains^  while  a  dense  clay 
soil  is  a  comparatively  good  conductor  and  transmits  warmth  to 
a  considerable  depth.  Taken  as  a  whole  the  solid  surface  of 
the  Earth  absorbs  heat  rapidly  during  sunshine  and  its  tempera- 
ture rises  greatly.      In  the  Sahara,  for  example,  where  the 
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inflaence  of  the  land  reigns  supreme^  it  is  possible  to  cook  eggs 
by  covering  them  with  the  hot  sand ;  and  one  of  the  few 
travellers  who  have  explored  this  region  was  obliged  to  make 
wooden  shoes  for  his  faithful  dog  to  save  the  animal's  paws  from 
being  scorched.  At  night  the  change  of  temperature  is  rapid, 
radiation  takes  place  freely  to  space,  and  the  land  loses  its 
excess  of  heat  so  quickly  that  a  thin  crust  of  ice  may  form  on 
exposed  water  almost  under  the  tropic.  The  adjustment  of 
various  compensating  arrangements,  in  which  the  absorbing 
power  of  atmospheric  dust  and  vapour  plays  a  chief  part,  seems 
at  present  to  be  such  that  on  the  average  of  a  year  the  surface 
of  the  Eiarth  loses  just  as  much  heat  as  it  receives  ;  but  if  the 
Earth  were  bare  like  the  moon  the  radiation  to  space  would  in 
all  probability  spend  more  heat  than  the  alternate  radiation 
from  the  sun  would  be  able  to  pay  in,  and  our  own  planet, 
like  its  satellite,  would  become  bankrupt  in  energy. 

During  summer  the  daily  process  of  heating  lasts  longer  than 
the  intermittent  process  of  nightly  cooling  and  the  soil  stores 
warmth,  laying  by  the  daily  surplus  of  receipts  over  expenditure. 
In  autumn,  income  and  expenditure  balance,  and  when  winter 
sets  in  even'  long  night  draws  on  the  accumulated  capital  of 
summer  until  the  fall  of  soil  temperature  is  checked  by  the 
advent  of  spring.  It  has  been  calculated  that  ^Jg^th  of  the  sun's 
rays  falling  on  bare  ground  are  reflected,  while  4th  of  those 
failing  on  snow  are  turned  back,  in  other  ways  land  under  snow 
is  kept  cold,  at  least  kept  down  to  32°,  and  until  the  whole  of 
the  snow  is  entirely  melted  the  land  cannot  grow  warmer. 
Ground  covered  with  vegetation  is  also  slow  in  heating  or  cool- 
ing, much  of  the  solar  power  being  used  up  in  evaporating 
moisture  from  the  leaves  and  in  carrying  on  the  vital  functions 
of  the  plant. 

The  depth  beneath  the  surface  to  which  the  rhythmical  rising 
and  falling  of  temperature  are  carried  depends  on  the  range  or 
difference  between  the  highest  and  the  lowest  temperature  and 
on  the  interval  of  time  which  separates  them.  The  diurnal 
range  diminishes  rapidly  until  in  this  country  it  vanishes  about 
3  feet  below  the  surface,  but  the  greater  and  slower  wave  of 
annual  change  can  be  detected  to  a  depth  of  40  feet  or  so. 
These  depths  vary  somewhat  on  account  of  variations  in  the 
character  of  the  rock  and  the  intensity  of  radiation  at  the 
surface.  Three  feet  is  perhaps  the  minimum  depth  at  which 
metal  water-pipes  can  be  laid  in  this  country  to  avoid  all  risk 
of  freezing  in  any  ordinary  winter.  In  the  Arctic  Regions 
where  the  annual  range  of  temperature  is  very  great  the  soil 
remains  permanently  frozen  to  the  depth  of  several  hundred  feet, 
the  minimum  temperature  being  readily  conducted  downwards 
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rivers  have  a  greater  range  of  temperature  than  those  in  which 
the  water  is  clear,  but  in  all  cases  the  range  of  temperature  in 
water  is  less  than  that  in  soil,  the  same  amount  of  heat  can  onlj 
prodace  about  one-third  or  one-quarter  the  rise  of  temperature ; 
much  heat  is  carried  away  by  evaporation,  and  the  whole  mass 
is  heated  uniformly  instead  of  the  surface  layers  alone.  The 
avera^  diurnal  range  of  river  temperature  in  temperate  countries 
is  probably  not  greater  than  3^,  and  even  in  the  tropics  the 
range  is  small.  Temperate  rivers  are  at  their  coldest  about  8 
a.m.,  and  at  their  hottest  about  4  p.m.,  these  hours  differing 
somewhat  according  to  the  time  of  year.  The  annual  changes 
occur  nearly  in  the  same  order  as  those  of  air  temperature, 
except  in  the  case  of  rivers  fed  by  melting  snow  in  summer,  or 
subject  to  floods  of  cold  rain. 

The  temperature  changes  in  estuaries  are  too  complicated  to 
be  referred  to  here,  but  they  may  be  taken  as  transitional 
between  the  changes  of  rivers  and  those  of  the  open  sea. 

Fresh  water  lakes  have  a  peculiar  and  very  interesting 
re^me.  If  the  water  contained  in  a  deep  lake  were  absolutely 
af  rest,  it  would  heat  up  by  conduction  from  the  surface  during 
summer,  and  when  it  came  to  a  maximum  in  Autumn  would  be 
found  with  the  highest  temperature  at  the  surface,  the  lowest 
temperature  at  the  bottom,  and  between  these  the  change 
would  be  rapid  near  the  surface,  becoming  more  gradual  below. 
When  cooling  by  night  began  to  counterbalance  heating  by 
day,  the  surface  temperature  would  rapidly  fall,  and  the  water 
becoming  denser  would  sink,  giving  rise  to  rapid  mixing,  so 
that  the  whole  mass  of  water  would  cool  simultaneously,  the 
shortening  periods  of  sun-heating  only  sufficing  to  arrest  the 
process  at  the  surface  for  a  few  hours  out  of  the  twenty-four. 
As  soon  as  the  surface  temperature,  sinking  by  radiation, 
reached  39%  the  process  of  cooling  would  be  changed.  Hence- 
forth, water  expands  as  it  cools,  and  the  mass  of  the  lake  would 
remain  at  39%  cooling  very  slowly  by  conduction  upward,  while 
the  upper  layer  by  radiation,  and  contact  with  air  cooled  by  the 
colder  land  would  ultimately  freeze.  The  process  of  heating 
which  follows  might  not  continue  long  enough  to  affect  the 
deepest  layers,  and  consequently  the  vast  lakes  of  North 
America,  and  the  deep  lakes  of  Europe,  have  always  a  mass  of 
water  at  39%  filling  the  lower  part  of  their  basins.  The  annual 
range  of  the  mean  temperature  of  such  lakes  is  slight,  although 
at  the  surface  the  range  is  considerable,  but  retarded  in  its 
periods  of  maxima  and  minima  as  compared  with  the  land. 

We  must  now  consider  some  of  the  disturbing  causes  which 
destroy  the  theoretical  simplicity  of  the  changes  referred  to 
above.    It  is  often  found  in  summer  that  at  the  surface,  one 


178  T£MP£AATUB£   OF   SOIL,   TV^ATER   A^D   AIR. 

end  of  a  lake  may  be  ten  or  twenty  degrees  warmer  than  the 
other,  and  I  have  repeatedly  found  in  winter  that  a  deep  lake 
has  become  chilled  far  below  the  maximum  density  point 
throughout  its  whole  depth.  One  cause  of  the  first  condition  is 
the  much  greater  heating  power  of  radiation  in  shallow  than  in 
deep  water.  A  thin  layer  of  water  allows  the  heat  which 
passes  through  it  to  be  absorbed  by  the  ground,  which  in  return 
speedily  heats  the  water  by  contact,  convection  aiding  the 
process.  In  deep  water  the  sun's  rays  are  gradually  absorbed 
in  a  great  mass  of  water  and  produce  little  effect  at  the  surface. 
The  second  condition,  and  in  part  the  first  also,  are  to  be 
explained,  as  Dr.  Murray  has  clearly  proved  from  our  experi- 
ments, by  the  action  of  wind  banking  up  the  surface  water  at 
one  end,  and  so  producing  an  up-draught  of  cold  water  at  the 
other  end,  to  take  its  place.  Wind  producing  vertical  circula- 
tion of  this  sort  may  at  any  time  of  year  thoroughly  mix  all  the 
water  of  a  lake,  and  reduce  it  to  its  average  temperature.  The 
general  action  of  a  lake  is  to  heat  up  in  summer  more  slowly, 
and  to  a  less  degree,  than  the  land,  and  to  cool  down  in  winter 
more  slowly  and  to  a  less  degree. 

When  a  lake  basin  is  in  more  or  less  free  communication  with 
the  sea  and  becomes  filled  with  sea-water  the  temperature  changes 
that  it  undergoes  are  extremely  complex,  and  my  principal  work 
has  been  to  investigate  these  conditions  in  the  remarkable 
group  of  sea-lochs  which  form  the  Clyde  Sea  Area.  It  would 
tiake  many  hours  to  explain  all  the  facts  we  have  discovered  in 
that  region,  but  roughly  they  may  be  summarised  thus : — The 
shallower  and  fresher  a  sea-loch  is  the  more  nearly  does  it 
correspond  in  its  behaviour  to  a  fresh-water  lake,  having  a 
considerable  range  of  temperature.  The  deeper  a  fjord  is,  and 
the  more  completely  cut  off  from  the  sea,  the  lower  is  its  mean 
annual  temperature,  and  the  greater  the  contrast  between  sur- 
face and  bottom  temperature.  For  one  thing,  the  surface 
water  in  such  mountain-girdled  fjords  is  always  much  fresher 
and  less  dense  than  that  below,  and  no  amount  of  coolinjr 
would  cause  downward  convection  currents.  Vertical  mixture 
is   only    brought    about    in    these    cases    by    the    occasional 

fales  of  wind  which  blow  long  enough  in  the  right  direction, 
'he  annual  range  of  temperature  at  the  surface  in  Loch  Fyne 
is  about  20°,  at  the  bottom  in  400  feet  it  ,is  less  than  2°,  and 
the  bottom  water  is  warmest  nearly  six  months  after  that  at 
the  surface,  the  water  allowing  the  annual  heat  wave  to  pass 
down  about  twenty  times  more  quickly  than  the  solid  land.  I 
believe  that  if  Loch  Fyne  were  800  feet  deep  there  would  be 
no  seasonal  change  of  temperature  at  the  bottom,  and  this  state 
of  matters  is  actually  found  in  the  deep  Norwegian  fjords. 
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The  Clyde  Sea  Area  work*  shows  clearly  that  the  confignration 
of  the  bed  of  the  sea  has  a  most  important  effect  in  modifying 
the  process  of  seasonal  change  of  temperature. 

In  the  cases  just  considered  the  bodies  of  water  are  all  very 
much  under  the  control  of  the  land,  and  do  not  represent  the  ' 
typical  regime  of  an  unbroken  water  surface.  In  the  open 
ocean  we  find  that  the  water  is  warmed  and  cooled  almost 
entirely  by  radiation,  the  cooling  extending  to  the  bottom,  the 
warming  being  usually  restricted  to  the  upper  layers.  The 
average  temperature  of  the  whole  ocean  is  about  40^,  but  at  the 
bottom  from  the  poles  to  the  equator  it  is  within  a  degree  or 
two  of  32°.  If  it  could  remain  at  rest  the  surface  of  the  ocean 
would  present  a  broad  belt  of  warm  water  in  the  tropics  and 
large  areas  of  cold  water  near  the  poles  separated  by  a  gradual 
transition.  This  is  far  from  being  the  case.  The  surface  of 
the  ocean  is  in  a  continual  whirl  of  movements,  sometimes  as 
well-defined  currents,  again  as  a  vague  general  drift.  These 
current  tracks  correspond  for  the  most  part  with  the  prevailing 
winds  which  largely  cause  them ;  but  there  is  no  doubt  that  the 
ocean  currents  have  in  their  turn  an  important  influence  in 
determining  the  course  of  storms.  The  interactions  are  complex 
and  not  yet  fully  worked  out.  It  will  suffice  to  indicate  the  gene- 
ral result  as  they  have  been  established  for  the  Atlantic  ocean ; 
in  the  other  oceans  they  appear  to  be  on  the  whole  similar. 

Near  the  equator  two  great  currents  run  westward  across  the 
ocean,  one  curving  southward  the  other  turning  northward. 
The  latter,  reinforced  by  the  Gulf  Stream,  continues  to  turn  to 
the  right  as  it  flows  and  so  carries  the  warm  surface  water  of 
the  tropical  regions  into  the  North  Atlantic  and  against  the 
western  coast  of  Europe ;  the  cold  return  currents  from  the 
Arctic  regions  flow  southward  along  the  eastern  sides  of  Green- 
land and  Labrador.  A  similar  circulation  takes  place  in  the 
southern  half  of  the  Atlantic,  so  that  the  tropical  seas  are 
skimmed  of  their  warm  upper  layer  to  north  and  south,  and  an 
up-welling  of  the  deep  cold  water  from  below  takes  place  along 
the  West  African  coast.  Equilibrium  is  maintained  by  slow 
under-currents  from  the  polar  regions.  The  curious  anomaly  is 
thus  brought  about,  that  under  the  equator  cold  water  is  found 
nearer  the  surface  than  anywhere  else,  while  in  the  North 
Atlantic  off  the  British  Islands,  the  deep  water  which  has 
accumulated  is  warmer  than  in  any  other  part  of  the  ocean. 

The  changes  of  surface  temperature  with  season  in  the  North 
Atlantic  are  very  marked,  the  range  between  the  coldest  month, 
February,  and  the  hottest,  August,  being  20^.     This  is  mainly 

*  See  **  Tiansactions  Royal  Society  of  Edinburgh  for  1893." 
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dae  to  a  change  in  the  direction  of  warm  and  cold  currents,  the 
annual  range  of  temperature  in  few  parts  of  the  ocean  exceeds 
10%  and  is  often  5°  or  less.  The  diurnal  range  is  only  about 
1%  as  the  water  heats  and  cools  very  slowly,  mainly  on  account 
of  the  rapid  evaporation  during  sunshine.  The  effect  of  the 
whole  system  of  oceanic  circulation  is  to  equalize  the  distribution 
of  temperature,  by  warming  the  temperate  and  cooling  the 
torrid  zones.  I  have  shown  that  the  mean  annual  surface 
temperature  of  the  water  off  the  West  coast  of  Scotland  is 
i^  higher  than  that  of  the  overlying  air. 

These  considerations  clear  the  ground  for  the  study  of  air- 
temperature,  a  department  more  difficult  than  the  other  two 
because  it  depends  upon  them,  and  also  on  a  number  of  other 
variable  conditions,  some  of  which  have  been  already  mentioned. 
Since  the  air  pressing  alike  on  land  and  sea  is  largely  dependent 
for  its  heat  on  the  warmth  of  the  floor  supporting  it,  we  see 
at  once  how  the  different  thermal  values  of  land  and  sea  must 
affect  the  local  climates.  Broadly  speaking,  the  land  is  hot  in 
summer  and  the  sea  much  cooler,  while  the  land  is  cold  in  winter 
and  the  sea  much  warmer ;  the  summer  and  winter  of  the  two 
hemispheres  being  alternate,  we  find  that  the  land  is  hot  in  the 
northern  hemisphere  while  it  is  cold  in  the  southern,  and  vice  versa. 

The  most  paradoxical  thing  in  meteorology,  is  that  the 
higher  one  goes  in  the  atmosphere  the  colder  it  becomes,  not 
only  at  night,  but  during  full  sunshine;  and  with  the  solar 
radiation  becoming  more  intense.  Fortunately  this  can  readily 
be  explained.  The  atmosphere  diminishes  in  density  as  we 
ascend,  and  the  less  dense  air  is  more  diathermanous,  the 
diathermic  power  of  the  upper  air  being  also  increased  by  the 
absence  of  the  large  proportion  of  water  vapour  which  exists  at 
lower  levels,  and  by  the  smaller  amount  of  dust.  So  that  we 
find  the  sun's  heat  passes  through  the  upper  air  without 
warming  it,  as  light  passes  through  a  clear  sheet  of  glass.  It 
might  seem  reasonable  to  expect  tnat  currents  of  hot  air  rising, 
as  such  currents  always  do,  would  carry  up  heat  by  convection; 
but  all  the  heat  they  can  carry,  and  all  tnat  is  set  free  by  the 
condensation  of  their  vapour  into  cloud  or  rain,  is  required  to 
produce  the  expansion  which  the  reduction  of  pressure  renders 
necessary.  On  a  high  plateau  and  even  on  mountain  peaks, 
when  not  snow-clad,  the  intensely  powerful  solar  radiation  heats 
the  land  enormously  during  the  day,  and  this  in  turn  warms  the 
air  to  a  higher  degree  than  that  corresponding  to  the  altitude. 

Down  in  the  denser  stratum  of  air  which  lies  next  the  surface 
of  the  Earth,  radiation  is  absorbed  by  the  vast  multitudes  of 
dust  particles,  most  rapidly  by  the  largest,  and  since  such  particles 
when  coated  with  condensed  water  i'orm  clouds,  the  interposi- 
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tion  of  a  stratum  of  cloud  may  absorb  or  reflect  upward  all  the 
radiation,  and  growing  warmer  itself,  prevent  any  perceptible 
beating  of  the  ground,  thus  checking  the  heating  of  the  air 
near  the  surface.  On  the  other  hand,  the  existence  of  clouds 
at  night  acts  as  an  equally  effective  screen  to  the  radiation  of 
heat  from  the  cooling  ground,  and  so  prevents  loss  of  heat  in 
the  lower  strata  of  the  air.  The  dense  lower  air  is  itself, 
especially  when  charged  with  dust  and  water  vapour,  very 
much  less  diathermanous  to  the  long  wave-length  radiations 
from  the  land,  than  to  the  shorter  waves  of  radiation  from  the 
sun,  thus  the  air  itself  forms  a  sort  of  blanket  to  the  Earth, 
while  the  clouds  with  which  it  is  often  laden,  may  be  compared 
to  a  down  quilt  laid  on  above.  The  case  of  a  greenhouse  is  still 
more  to  the  point,  the  dense  surface  air,  like  the  glass,  allows 
heat  to  enter  freely,  but  retards  its  escape  when  transformed  to 
radiations  of  a  greater  wave-length. 

These  considerations  explain  how  the  extreme  theoretical  range 
of  surface  heating  and  cooling  of  the  land  only  prevail  in  places 
where  the  atmosphere  is  especially  clear  and  free  from  water- 
vapour  which  might  form  cloud.  They  explain  also  how  the 
minimum  temperature  which  is  experiencea  on  a  clear  night 
depends  on  the  amount  of  water-vapour  present.  For  as  soon 
as  the  vapour  becomes  saturated  by  the  fall  of  temperature,  it 
condenses,  and  the  heat  thereby  liberated  prevents  further 
cooling.  They  explain  also,  why  in  trying  to  arrive  at  the  exact 
succession  of  temperature  changes  during  a  day  or  a  year,  it  is 
necessary  to  take  the  mean  of  many  observations,  so  that  local 
abnormality  caused  by  exceptional  cloud  or  moisture  may  be 
eliminated. 

The  average  fall  of  temperature  with  increasing  height  may 
be  taken  as  about  1^  F.  for  every  300  feet  (in  the  case  of  Ben 
Nevis  1°  in  270  feet  is  nearer  the  truth),  but  there  are  many 
local  irregularities  largely  dependent  upon  disturbances  of  the 
normal  vertical  distribution  of  pressure.  In  winter  it  often 
happens  that  in  very  still  clear  weather  the  surface  of  a  moun- 
tain slope  becomes  greatly  chilled,  and  thereby  cools  the  air 
immediately  resting  on  it,  producing  a  very  dense  cold  stratum 
which  flows  like  water  down  the  slope,  accumulates  in  the 
valley,  and  so  reverses  the  usual  temperature  gradient.  For 
general  purposes  of  the  comparison  of  climates,  it  is  usual  to 
reduce  the  temperature  readings  to  their  theoretical  value  at 
sea-level  before  drawing  isotherms  on  a  map.  Thus,  in  inter- 
preting an  isothermal  map,  one  must  divide  the  height  of  any 
place  in  feet  by  300,  and  deduct  the  resulting  number  from  the 
temperature  represented.  The  July  isothermal  map,  for  in- 
stance, shows  tne  air  temperature  on  the  Pamirs  as  95°,  but 
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the  height  there  is  18,000  feet,  so  that  60°  have  to  be  deducted 
for  altitude,  leaving  35°  as  the  mean  value  of  the  air  tempera- 
ture for  the  month. 

The  air  is  usually  coldest  in  the  early  morning  just  before 
sunrise,  and  warmest  in  the  early  afternoon,  the  latter  fact 
corresponding  with  the  mainly  indirect  way  in  which  solar 
radiation  warms  the  air  by  the  intervention  of  the  previously 
heated  ground.  The  diurnal  range  over  the  open  sea  is 
naturally  very  small  on  account  of  the  equable  temperature 
of  the  water  in  contact  with  it,  while  the  diurnal  range  over 
bare  land  is  the  greatest,  closely  corresponding  to  the  extreme 
soil  surface  temperatures.  The  diurnal  march  of  temperature 
is  most  marked  and  regular  in  the  tropics;  at  Batavia,  for 
example,  the  minimum  occurs  about  6  a.m.,  and  the  maximum 
about  1.15  p.m.,  giving  7^  hours  of  rapid  heating  and  16^ 
hours  of  much  more  gradual  cooling.  In  temperate  regions 
the  minimum  occurs  earlier  in  summer  and  later  in  winter 
than  is  the  case  in  the  tropics.  At  Christiania  the  July  hours 
are  3.30  a.m.  for  minimum,  and  3  p.m.  for  maximum,  giving  11^ 
hours  heating  and  12^  hours  cooling,  while  in  tTanuary  the  nours 
are  8.10  a.m.  for  minimum,  and  1.30  p.m.  for  maximum,  which 
gives  only  5^  hours  of  heating  and  18|  hours  of  gradual  cooling. 

In  order  to  compare  the  temperature  of  places  for  any  day 
at  least  two  data  are  necessary,  the  mean  temperature  for  the 
day  and  the  range  or  difference  between  the  highest  and  the 
lowest.  The  latter  is  particularly  important  from  a  hygienic  point 
of  view.  It  is  given  by  the  difference  between  the  readings  of  the 
maximum  and  minimum  thermometers  for  the  day  in  question. 
The  average  of  the  maximum  and  minimum  temperatures  is 
usually  about  half  a  degree  higher  than  the  average  of  the 
temperatures  if  taken  hourly  throughout  the  day.  The  interest- 
ing fact  has  long  been  known  that  the  mean  of  any  two  hours  of 
the  same  name  is  practically  the  same  as  the  average  of  the  day, 
thus  when  only  two  observations  can  be  taken  they  should  be  at 
8  a.m.  and  8  p.m.,  9  a.m.  and  9  p.m.,  or  10  a.m.  and  10  p.m., 
nine  o'oclock  observations  being  usual  in  this  country.  Diurnal 
range  of  air  temperature  is  mainly  dependent  on  proximity  to 
the  sea,  the  nearer  the  sea  the  less  it  is,  the  farther  inland  the 
greater.  In  places  like  Western  Europe  where  the  prevailing 
\vind  is  from  the  sea,  the  range  of  temperature  may  be  reduced 
far  inland,  unless  mountains  intervene,  while  in  places  where 
as  in  Eastern  Asia,  land  winds  prevail,  a  comparatively  high 
range  may  be  found  even  in  the  air  temperature  of  islands.  In 
England  the  daily  range  (mean  annual)  varies  from  8°  in  the 
oceanic  climates  of  the  west  to  16°  in  the  more  continental 
climate  of  the  south-east. 
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Although  I  must  not  trespass  on  the  domain  of  the  winds  in 
this  lecture,  it  is  necessary  to  call  attention  to  one  of  the  most 
interesting  instances  of  that  system  of  interaction  and  compen- 
sation which  gives  a  despairing  fascination  to  meteorology. 
Land  and  sea  hreezes  are  familiar  phenomena  along  all  mountain 
slopes  which  face  a  tropical  sea,  the  surface  wind  blowing  from 
the  cool  sea  to  the  hot  land  during  the  day,  and  from  the  cold 
land  to  the  warm  sea  at  night,  tending  to  eoualise  the  air  tem- 
perature. The  cause  of  this  is  usually  said  to  be  the  draught 
caused  by  hot  air  resting  upon  and  flowing  up  an  inclined 
surface;  and  the  reverse  effect  of  cold  air  flowing  down  a  slope. 
The  same  phenomena  are  found  in  all  mountainous  regions^ 
where  the  aay  winds  blow  uphill  and  the  night  winds  down. 

The  larger  seasonal  variations  of  temperature  in  the  air  follow 
in  a  similar  wav  the  variations  in  the  warmth  of  the  land  or  sea 
on  which  it  rests,  the  geographical  distribution  of  climate  being 
very  clearly  marked  in  its  broad  features.  Perhaps  the  most 
perfect  illustration  of  the  contrast  between  oceanic  and  conti- 
nental climates  is  to  be  found  within  the  Arctic  circle  at  two 
places  having  the  same  latitude,  the  Lofoton  Islands  on  the 
west  of  Norway,  and  the  village  of  Verkhoyansk  in  the  centre 
of  northern  Asia.  Both  places  receive  the  same  amount  of 
solar  radiation,  but  at  Lofoton  it  is  largely  retarded  by 
cloads,  and  the  prevailing  strong  south-westerly  wind  is 
always  carrying  in  air  that  has  gained  its  temperature  from 
the  warm  and  equable  surface  of  the  North  Atlantic.  At 
Verkhoyansk  on  the  other  hand  there  is  little  moisture  or  cloud, 
the  winds  are  light,  land  lies  all  round,  and  radiation  has  its  full 
effect.  In  winter  the  frozen  soil  radiates  away  its  heat  and 
chills  the  air  resting  on  it,  which  thereby  grows  denser  and  so 
remains  pressed  against  the  cooling  ground,  its  mean  tempera- 
ture in  January  approaching — 60  (i.^.,  92°  below  the  freezing 
point),  the  lowest  mean  known  to  exist.  In  summer  after  the 
snow  has  melted  the  surface  soil  thaws  and  heats  up  rapidly, 
although  a  few  feet  beneath  there  is  perpetual  ice,  and  the  air 
warmed  by  the  hot  ground  attains  in  July  the  comparatively 
high  temperature  of  60°. 

At  Lototon  the  mean  January  air  temperature  does  not  fall 
below  32°,  the  July  temperature  is  48°,  showing  an  annual  range 
of  16°,  while  at  Verkhoyansk  the  range  is  120°.  It  appears  that 
Lofoton  is  warmed  all  the  year  round  by  convection  currents, 
which  owe  their  heat  to  tropical  radiation,  but  involve  clouds 
checking  local  radiation,  while  Verkhoyansk  has  to  satisfy  itself 
with  its  own  small  thermal  income,  in  the  face  of  an  abnormally 
nhanced  demand  for  the  expenditure  of  heat  by  radiation. 

The  isothermal  maps  of  the  world  for  the  extreme  months. 
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January  and  July,  and  for  the  average  of  the  year  show,  by  the 
departure  of  the  isotherms  from  the  parallels,  in  what  regions 
extensive  borrowing  of  heat  from  warmer  climates  occurs,  and 
where  undue  withdrawals  of  heat  by  the  indraught  of  cold  air  in 
winter  take  place.  It  is  impossible  without  these  maps  to 
explain  the  distribution  of  climate,  beyond  saying  that  in  the 
northern  hemisphere  the  north-western  coasts  of  the  continents 
are  abnormally  warmed,  and  their  climates  rendered  equable, 
while  the  north-eastern  coasts  are  correspondingly  chilled. 

The  mean  air  temperature  for  each  degree  of  latitude  has 
been  calculated,  and  if  the  heating  of  some  regions  is  held  to 
balance  the  chilling  of  others,  a  diagram  representing  the  mean 
temperatures  of  each  parallel  would  show  the  normal  effect  of 
solar  radiation  as  distributed  on  the  globe.  Thus  for  the  lati- 
tude of  London  (say  51°  N.)  the  radiation  temperature  of  the 
air  in  January  would  be  20°  F. ;  as  a  matter  of  fact  the  mean 
air  temperature  for  London  is  about  40°  in  January,  showing 
that  the  air  is  heated  20°  by  the  south-westerly  wind  warmed 
by  the  Gulf  Stream  and  other  warm  currents  of  the  North 
Atlantic.  We  enjoy  the  same  mean  winter  temperature  as  the 
people  of  Lyons  (46^  N.),  Venice  (45°  N.),  Constantinople 
(41  N.),  and  Shanghai  (31°  N.),  in  other  words  the  oceanic 
influence  is  worth  on  the  average  10°,  and  in  some  cases  20°  of 
latitude  in  winter.  In  July  we  experience  the  other  side  of  the 
transaction,  the  average  temperature  of  London  in  that  month 
may  be  taken  as  64°,  which  is  a  few  degrees  lower  than  the 
radiation  temperature  for  the  latitude,  and  equivalent  to  the 
climate  in  that  month  of  St.  Petersburg  (60°  N.),  and  Yakutsk 
(64°  N.),  so  that  in  summer  we  experience  the  climate  of 
Northern  Europe,  in  consequence  of  the  marine  influence  which 
is  equivalent  to  a  10°  shift  of  latitude.  Nothing  could  more 
strikingly  demonstrate  the  value  of  these  redistributions  of  solar 
energy  than  the  fact  that  we  in  London  without  moving  from 
home  spend  our  winters  on  the  Mediterranean  and  our  summers 
close  to  the  Arctic  circle.  In  Labrador  the  conditions,  especially 
as  regards  winter,  are  reversed. 

Taken  degree  by  degree  of  latitude,  the  northern  hemisphere 
has  a  much  greater  range  of  air-temperature  than  the  soutnem, 
the  obvious  reason  being  the  excess  of  land  in  the  north,  and 
the  corresponding  predominance  of  continental  conditions.  At 
high  southern  latitudes  there  are  no  extremes ;  the  Falkland 
Islands  have  a  winter  temperature  of  about  35°  in  July,  and  a 
summer  temperature  of  barely  50*^  in  January;  the  range  of 
temperature  for  the  year  being  scarcely  half  that  of  London, 
which  in  turn  is  only  one-quarter  of  that  of  Irkutsk  in  the 
same  latitude.     For  comparing  the  annual  climates  as  for  the 
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diornal,  we  require  to  consider  the  annual  range  of  air-tempe- 
rature as  well  as  the  annual  mean. 

While  the  facts  I  have  referred  to  hold  good  for  wide 
stretches  of  country,  the  distribution  of  temperature  locally  is 
full  of  curious  exceptions  and  anomalies,  sometimes  of  great 
practical  importance. 

In  the  British  Islands  alone  there  is  room  for  considerable 
variety  of  climate.  During  January  the  average  temperature 
varies  from  under  38°  in  the  east  of  Scotland  and  of  the  North 
of  England,  to  over  45^  in  the  south-west  of  Ireland ;  and  the 
isotherms  as  a  rule  run  from  N.W.  to  S.E.,  showing  that  the 
main  source  of  heat  in  that  month  is  not  solar  but  oceanic. 
The  line  of  39%  for  example,  runs  through  Shetland,  Orkney, 
Ajnr,  Chester,  Oxford  and  jLondon;  all  to  the  east  of  that  line 
is  colder,  all  to  the  west  is  warmer.  When  in  summer  the 
greater  altitude  of  the  sun  asserts  its  influence  the  isotherms 
ran  more  nearly  east  and  west,  but  for  July  they  form  a  series 
of  north-pointing  convex  curves,  showing  the  greatest  warmth 
in  the  centre  of  the  country,  and  a  pronounced  chilling  effect 
along  the  coasts.  Thus  the  isotherm  of  62°  runs  from  near 
Swansea  on  the  west  coast  as  far  north  as  SheiBeld,  and  bends 
south  again,  under  the  influence  of  the  North  Sea,  to  Harwich. 
The  Une  of  54°  runs  through  Shetland,  while  London  has  a 
temperature  of  64°;  showing,  since  the  winter  temperature  of 
those  two  points  is  the  same,  that  the  greater  oceanic  influence 
round  Shetland  has  restricted  its  annual  range  by  10°  as 
compared  with  London. 

Ixxral  climate  depends  on  many  conditions  which  may,  if 
favoarably  combined,  lead  to  great  differences  from  the  average 
conditions  of  the  region.  A  nigh  situation  ensures  lower  tem- 
perature and,  according  to  exposure  to  the  wind,  clearer  or 
cloudier  air  all  the  year  round.  Exposure,  or  the  slope  of  land 
towards  or  from  the  sun,  has  a  most  powerful  effect  on  soil- 
temperature,  and  thus  on  the  warmth  of  the  air.  If  the  land 
slopes  towards  the  south  (in  the  northern  hemisphere),  the  mid- 
day sun  strikes  it  more  nearly  at  right  angles,  and  the  effects 
of  insolation  are  stronger  than  if  the  land  were  horizontal  or 
sloped  northward.  If  the  height  of  the  sun  were  43^*,  for 
example,  land  iSloping  south  at  an  angle  of  36^  would  receive 
73^  per  cent,  of  the  heat  that  would  be  experienced  if  the  rays 
fell  perpendicularly  to  the  surface,  while  land  sloping  northward 
at  the  same  angle  would  receive  only  1  per  cent,  of  the  heat  of 
perpendicular  rays.  Shelter  is  another  extremely  important 
factor,  especially  when  the  climate  is  influenced  by  prevailing 
cold  winds.  In  such  a  case,  a  site  to  leeward  of  a  hill,  or  still 
better,  a  flat  ground  surrounded  by  steep  cliffs  of  light  coloured 

TOL.  XV.      PABT  n.  N 


186  TEHPEBATUBB   OF  SOIL,  WAIBB  AST)  AIR. 

rock  facing  the  south  or  south-west,  would  in  this  country 
ensure  a  temperature  many  degrees  higher  than  that  of  neigh- 
bouring places  with  less  favourable  exposure.  This  would  give 
a  relatively  warmer  climate,  but  warmth  does  not  necessarily 
mean  healthiness,  indeed,  the  stagnation  of  air  in  warm  shel- 
tered valleys  may  become  a  direct  cause  of  disease. 

Warmth  seems  to  bear  a  less  close  relation  to  health  than 
any  other  component  of  climate,  or  it  may  be  safer  to  say  that 
temperature  acts  differently  according  to  the  condition  of  the 
atmosphere  with  regard  to  moisture  and  wind.  Intense  heat 
may  be  borne  in  Australia  without  injuiy  to  the  health  of  the 
individual,  or  the  permanence  of  the  race,  a  much  lower 
temperature  in  tropical  Africa  would  be  accompanied  by  great 
risk  to  life.  Similarly  very  low  temperatures  such  as  those  of 
winter  in  the  Ajrctic  regions,  produce  no  bad  effect  on  healthy 
men  with  abundant  food,  suitable  clothing,  and  exercise,  the 
Arctic  climate  being  esteemed  one  of  the  healthiest  in  the 
world.  Travellers  have  journeyed  for  months  in  Northern 
Canada,  sleeping  out  on  the  snow  with  very  slight  covering, 
while  the  air  temperature  was  30  or  40^  below  zero;  while 
on  the  other  hand,  people  have  been  killed  by  the  cold 
in  this  country  at  temperatures  not  much  below  the  freezing 
point.  The  cold  of  Verkhoyansk  where  the  temperature 
sometimes  falls  to  70^  or  more  below  zero, ,  is  probably 
much  more  severe  than  that  of  the  North  Pole,  yet  it  is  a 
permanently  inhabited  village.  Cold  alone,  we  may  safely  say, 
will  never  interfere  with  Arctic  exploration. 

Sudden  changes  of  temperature  ai'e  always  trying  to  health 
whether  they  occur  by  a  sudden  fall  or  rise  of  temperature  at 
home,  or  by  a  person  accustomed  to  one  climate  removing  to 
another  which  is  much  more  extreme.  When  combined  with 
excessive  moisture  high  temperatures  invariably  produces  bad 
effects,  and  moist  cold  is  also  very  injurious,  but  probably  as 
severe  a  climatic  trial  to  health  and  temper  as  any  is  the  sudden 
setting  in  of  a  raw  east  wind  in  the  course  of  a  genial  English 
spring,  or  the  occurrence  of  a  spell  of  intensely  hot  weather  in 
the  course  of  an  average  English  summer.  In  this  connection 
I  must  take  exception  to  the  somewhat  tempting  comparison  of 
death-rate  and  temperature  curves  as  a  criterion  of  the  influence 
of  temperature  on  health.  No  doubt  coincidences  occur  in  the 
seasonal  fluctuations  of  death-rate  and  temperature,  but  tem- 
perature is  only  one  of  the  periodic  components  of  climatic 
change,  and  it  is  very  doubtful  whether  the  actual  value  of  the 
temperature  in  itself  greatly  affects  health. 

One  curious  circumstance  with  regard  to  the  seasonal  march 
of  temjierature  in  this  country  at  any  rate  is  the  occurrence  of 
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In  dealing  with  the  subject  of  barometrical  conditions,  and  air 
movements  as  related  thereto,  before  my  present  audience,  1 
feel  some  slight  difficulty,  as  it  is  not  at  first  sight  easy  to  see 
how  either  the  barometrical  pressure  or  the  wind  lias  any  direct 
sanitary  effect,  except  as,  in  the  case  of  the  former,  by  influenc- 
ing the  tidal  level,  and  thereby  river  drainage,  or  as  in  the  case 
of  the  latter,  by  occasionally  bringing  to  us  odours,  not  of 
Araby  the  Blest,  when  the  wind  comes  to  us  from  certain 
definite  quarters. 

The  lecture  naturally  divides  itself  into  two  sections:  the 
Pressure  and  the  Wind,  and  I  shall  take  them  in  the  sequence  in 
which  I  have  named  them.  Pressure  I  shall  deal  with,  firstly, 
as  to  its  periodical  and  its  non-periodical  changes;  and  secondly, 
as  to  its  physiological  effects  and  the  modes  of  counteracting 
them. 

The  periodical  changes  are  those  which  recur  at  regular 
intervals,  such  as  a  day  or  a  year;  the  non-periodical,  those 
which  are  uncertain  in  their  appearance,  like  storms. 

The  daily  change,  or  the  Diurnal  OsciUation,  as  it  is  called, 
is  of  small  extent  in  these  islands,  only  amounting  to  about 
0*02  in.  on  the  mean  of  the  year ;  but  at  Calcutta,  for  instance, 
its  amplitude  reaches  nearly  six  times  that  quantity,  being 
0'116  in.  In  very  high  latitudes  the  phenomenon  almost  dis- 
appears. As  Herschel  says  ("Meteorology,"  p.  163):  "The 
diurnal  oscillation  is  a  phenomenon  which  invariably  makes  its 
appearance  in  every  part  of  the  world  where  the  altematum  of 
day  and  night  exists  ....  within  the  arctic  circle,  however, 
the  diurnal  oscillation  dies  out,  or  rather  merges  in  the  annual." 
The  phenomena  of  the  diurnal  variation  are  a  marked  feature 
of  the  meteorology  of  the  Torrid  Zone.  It  is  even  said  that  in 
those  latitudes  you  can  set  your  watch  right,  within  twenty 
minutes,  by  the  barometer  reading  on  any  day.  Any  irregu- 
larity in  the  recurrence  of  the  rise  and  fall  is  a  sure  sign  of  the 
approach  or  proximity  of  a  storm  of  some  sort 

The  ordinary  type  of  curve  exhibits  two  maxima,  at  about 
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9  a.m.  and  9  p.m.,  and  two  minima,  at  about  3  a.m.  and  3  p.m., 
bat  these  epochs  are  not  quite  the  same  at  all  stations. 
Speaking  generally,  we  may  say  that  the  movement  of  the 
barometer  is  greater  during  the  day  than  during  the  niffht. 
This  shows  inter  alia  that  the  barometrical  curve  is  related  to 
that  of  temperature. 

If  the  curves  of  temperature  and  of  pressure  be  laid  down 
on  the  same  paper,  the  relation  between  them  comes  out  in  a 
very  clear  light.  Where  the  diurnal  amplitude  of  temperature 
is  slight,  as  at  Valencia  in  Ireland,  the  minimum  at  3  a.m.  is 
more  marked  than  that  at  3  p.m.,  while  at  Kew  Observatory, 
where  the  thermometer  range  is  much  greater  than  at  Valen- 
cia, the  reverse  relation  holds,  and  the  curve  approaches  its 
continental  cahracter.  As  an  aggravated  illustration  of  this 
continental  character  I  may  refer  to  the  curve  for  Nertschinsk 
in  May,  shown  on  a  diagram  in  my  "  Elementary  Meteorology," 
where  the  morning  minimum  is  almost  obliterated. 

The  annual  range  of  pressure  is  exhibited  for  three  stations 
in  another  diagram  in  the  same  book.  It  will  be  seen  from  it  that 
while  in  these  islands,  and  over  the  Atlantic,  near  the  Equator, 
the  curves  show  few  marked  peculiarities,  in  Siberia  the  line 
follows  a  very  striking  course,  the  pressure  falling  as  much  as 
<>*7  in.  from  January  to  June,  and  the  descending  branch  of 
the  curve  being  much  steeper  than  the  ascending.  This  marked 
change  of  pressure  is  certainly  related  to  the  excessive  dryness 
and  heat  of  the  Siberian  and  Central  Asiatic  steppes  in  the 
summer  time. 

So  far  for  the  periodical  changes,  which  have  not  as  yet  been 
shown  to  influence  health  to  any  material  extent. 

It  is  otherwise  with  the  non-periodical  changes,  or  the  oscilla- 
tions of  the  barometer  accompanying  changes  of  weather. 
These  certainly  affect  health  in  various  ways,  as  we  shall 
proceed  to  explain.  This  non-periodical  range  of  the  barometer 
depends  in  great  measure  on  latitude,  but  with  the  limitation 
that  its  greatest  amplitude  occurs  about  the  60th  parallel  of 
latitude.  In  the  tropical  regions  of  the  Atlantic  the  extremes, 
taken  from  a  very  large  accumulation  of  barometrical  readings, 
varied  by  only  0*4  in.,  or  thereabouts.  In  these  islands  tne 
variation  is  about  nine  times  that  amount,  being  over  3*7  in., 
the  reading  of  31*046  ins,  having  been  recorded  at  Gordon 
Castle,  Banffshire,  in  January,  1820 ;  and  one  of  27*33  ins.  at 
Ochtertvre,  Perthshire,  January  26th,  1884. 

The  ]&arometer  Manual  for  Seamen  contains  a  t-able  showing 
this  variation  of  range  for  different  latitudes  from  60°  N.  to  55°  8. 

You  will  see,  therefore,  from  what  has  been  said,  that,  as 
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regards  the  diurnal  range,  it  is  greatest  in  low  latitudes ;  that 
the  annual  range  is  greatest  in  Central  Asia,  and  that  the  non- 
periodical  range  is  greatest  in  high  latitudes. 

As  regards  the  physiological  effects  of  the  last  named  phe- 
nomenon, many  or  my  hearers  are  doubtless  well  acquainted 
with  Dr.  Jenner's  famous  lines  on  the  signs  of  a  change  of 
weather,  in  which  the  following  occur : — 

Last  night  the  Sun  went  pale  to  bed. 
The  Moon  in  haloes  hid  her  head ; 
The  boding  shepherd  heaves  a  sigh, 
For,  see !  a  rainbow  spans  the  sky : 
The  walls  are  damp,  the  ditches  smell, 
Closed  is  the  pink-eyed  Pimpernel : 
Hark  how  the  chairs  and  tables  crack ! 
Old  Betty's  joints  are  on  the  rack : 
Loud  quack  the  ducks,  the  peacocks  cry, 
The  distant  hills  are  looking  nigh. 

In  this,  rheumatic  pains  are  distinctly  cited  among  the  signs 
of  rain  or  of  an  approaching  barometrical  depression. 

It  may,  therefore,  be  of  interest  to  state  briefly  what  is  known 
of  the  physiological  influence  of  changes  of  pressure. 

The  most  obvious  ways  of  exposing  the  human  system  to 
increased  or  diminished  pressure,  are  by  descending  a  mine  or 
ascending  a  mountain.  The  descending  a  mine,  or,  what  is 
much  worse,  working  in  a  diving  bell  or  a  caisson,  produces 
*^  caisson  disease,"  possibly  resulting  in  paralysis  and  death. 

The  scaling  a  mountain,  or  ascending  in  a  balloon,  may  pro- 
duce ^'  mountain  sickness,"  and  in  the  case  of  the  French 
aeronauts,  in  1875,  MM.  Croce-Spinelli  and  Sivel,  the  rare- 
faction of  the  air  at  the  height  of  about  28,000  feet,  equivalent 
to  that  of  the  highest  of  the  Himalayan  peaks,  produced  death. 
It  was  the  same  action  which  made  Mr.  Glaisher  collapse  on  his 
famous  ascent  from  Wolverhampton  with  Mr.  Coxwell,  Sept 
5th,  1862. 

I  shall  treat  first  of  the  effects  of  reduced  pressure,  and  the 
persons  who  have  investigated  this  subject  most  thoroughly  are 
the  late  M.  Paul  Bert,  as  far  as  laboratory  experiments  go,  and 
Mr.  Edward  Whymper,  by  actual  practice,  on  his  visit  to  the 
great  Andes  of  Ecuador  in  1880. 

M.  Paul  Bert  found  that  when  he  had  reduced  the  pressure  of 
the  air  in  his  air-tight  chamber  until  it  was  about  equal  to  that 
experienced  at  the  top  of  Mount  Everest,  the  difficulty  in 
breathing  was  greatly  relieved  by  inhaling  oxygen  from  a 
reservoir  specially  provided.  The  two  gentlemen  whose  names 
I  have  just  mentioned,  Messrs.  Croce-Spinelli  and  Sivel,  having 
gone  through  the  experience  of  the  air-chamber,  proceeded  to 
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test  the  effect  of  the  natural  redaction  of  pressure  in  a  balloon 
ascent,  to  about  the  same  degree  of  rarefaction  as  they  had 
sustained  in  the  laboratory,  but,  as  has  been  said,  they  fell 
yietims  to  their  temerity. 

M.  Paul  Bert  accounted  for  the  mishap  by  stating  that  they 
bad  not  taken  enough  oxygen  with  them. 

Mr.  Whymper's  experiences  are  most  int-eresting.  His  first 
attack  occurred  not  at  the  highest  level  he  reached,  but  at 
16,000  ft.   It  came  on  absolutely  without  warning.    He  says : 

"  We  ourselves  were  in  good  condition — as  was  to  be  expected, 
as  we  had  ridden  most  of  the  way ;  but  in  about  an  hour  I 
found  myself  lying  on  my  back,  along  with  the  two  Swiss 
guides,  placed  hors  de  combat  and  incapable  of  making  the  least 
exertion."  The  principal  symptoms  were,  "  We  were  feverish, 
had  intense  headache,  and  were  unable  to  satisfy  our  desire  for 
air,  except  by  breathing  with  open  mouths." 

The  remedy  which  Mr.  Whymper  administered  to  himself 
and  his  comrades  was  chlorate  of  potash,  a  salt  which,  as  is  well 
known,  parts  with  its  oxygen  very  easily.  Mr.  Whymper  tells 
us  that  this  same  salt  was  freely  munched  by  the  members  of 
Sir  D.  Forsyth's  Expedition  to  iTarkand  in  1873. 

Mr.  Whymper,  however,  is  not  disposed  to  attribute  his 
recovery  simply  to  the  extra  consumption  of  oxygen.  He  con- 
siders that  a  great  deal  of  his  subsequent  immunity  from  similar 
attacks  was  due  to  his  gradual  acclimatization  to  the  atmosphere 
of  the  upper  levels  of  the  mountain  range  which  he  was  then 
frequenting. 

I  remarked  in  confirmation  of  this  last  remark  of  Mr. 
Whymper,  that  very  recently  Mr.  Inwards,  the  President  of 
the  Royal  Meteorological  Society,  gave  us  a  very  interesting 
address  on  the  meteorology  of  the  upper  air,  and  in  it  narrated 
his  experience  of  a  residence  in  the  Andes  at  a  level  of  some 
13,000  feet.  He  says,  "In  these  high  plains  of  the  Andes  we 
get  a  good  opportunity  of  studying  the  effects  of  rarefied  air 
upon  animal  life,  and  one  of  the  first  things  we  should  expect 
in  people  who  have  to  live  in  an  atmosphere  which  only  allows 
them  to  take  in  about  two-thirds  of  the  usual  quantity  of 
oxygen  each  time  they  breathe,  would  be  that  they  would  be 
sure  to  suffer  from  lung  troubles,  and  that  strangers  coming 
from  lower  levels,  where  they  had  been  accustomed  to  a  full 
supply  of  that  prime  necessaiy  of  life,  would  fall  ill  or  pine  and 
die.  Our  surmises,  though  apparently  founded  upon  reason, 
would  be  woefully  wrong,  tor  we  should  find  ourselves  among  a 
people  to  whom  lung  diseases  are  almost  unknown,  who  have  no 
wonis  in  their  language  for  consumption,  or  catarrh,  and  who 
go  about  their  daily  occupations  without  even  suspecting  that 
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they  are  badly  used  in  being  deprived  of  so  large  a  portion  of 
their  atmosphere.  As  to  the  stranger  who  arrives  among  them, 
after  the  first  inconvenience  caused  by  the  sudden  change,  he 
generally  improves  in  health,  and  if  he  had  any  chest  disease 
when  he  came«  he  generally  promptly  loses  it. 

*'  We  find  the  man  (I  speak  of  the  Aymai'a  Indians,  among 
whom  I  lived)  to  be  a  large-chested  and  rather  short-legged 
race,  \rith  a  great  capacity  for  prolonged  and  patient  exertion, 
but  with  no  great  aptitude  for  great  or  sudden  efforts." 

Mr.  Inwards  adds,  as  his  own  experience,  that  "exertion  soon 
becomes  fatiguing,  and  only  a  few  yards  running  will  cause  a 
stranger  to  pant  for  breath,"  and  in  this  he  exactly  confirms 
Mr.  Whymper's  experience. 

As  regards  the  opposite  effects  of  increase  of  pressure,  these 
have  been  studied  more  especially  in  the  United  States,  where 
apparently  caissons  are  more  commonly  used  in  foundation 
laying  under  water  than  is  the  case  over  here. 

The  symptoms  were  first  felt  in  diving-bell  work,  but  as  these 
machines  have  gone  out  of  use,  owing  to  the  impossibility  of 
ventilating  them,  air-tight  chambers  are  now  employed,  access 
to  which  is  maintained  by  means  of  air-locks. 

In  these,  men  can  w^ork  for  sevei'al  hours  together,  but  on 
leaving  the  caisson  for  the  open  air  very  unpleasant  symptoms 
come  on,  and  the  more  seriously  the  more  rapid  the  reduction 
of  pressure. 

The  symptoms  are  thus  described :  "  Severe,  often  excru- 
ciating, pains,  coming  on  suddenly,  commencing  in,  or  near,  both 
knees,  and  extending  upwards  into  the  trunk,  associated  with 
gastric  pain  and  vomiting."  The  pain  principally  aflfect-s  the 
muscles.  In  some  cases  it  is  followed  by  paralysis  and  by 
death.  New  coiners  and  full-blooded  men  are  more  prone  to 
the  attacks  than  others,  and  se\'ere  exertion,  such  as  climbing  a 
ladder  quickly,  or  exertion  on  leaving  the  tube,  is  a  serious  pre- 
disposing cause  for  seizure. 

For  further  accounts  of  this  disease,  and  of  the  therapeutic 
effects  of  compressed  air-baths,  I  must  refer  my  audience  to  medi- 
cal works,  such  as  the  recently  published  "Aero-therapeutics" 
by  Dr.  C.  Theodore  Williams. 

I  shall,  however,  make  some  quotations  from  this  volume. 
As  to  the  advantages  to  be  gained  by  the  use  of  compressed  air, 
Dr.  Williams  tells  us  that  "the  voice  becomes  shrill,  and  singers 
often  gain  a  note  or  two  higher  than  their  ordinary  average,  in 
the  bath."  We  may,  therefore,  expect  a  compressed-air  bath 
to  be  one  of  the  "  properties  "  at  Drury  Lane  next  season. 

Speaking  seriously,  we  find  further  on  that  the  principal 
effect  of  the  baths  on  asthma  appears  to  be  sedative  to  the 
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pulmonaiy  plexus  of  nerves  and  to  the  pneamo-gastric.  The 
attacks  are  rendered  less  severe,  and  after  a  course  of  twenty 
or  thirty  baths  the  intervals  between  the  attacks  become  much 
longer.  ....''  The  effect  on  the  paroxysm  is  immediate  and 
wonderfully  efficacious,  in  fact  more  so  than  any  medicines, 
and  many  asthmatics  have  expressed  to  me  the  wish  that  they 
could  live  in  the  bath  and  thus  be  freed  from  their  sufferings." 

This  last  remark  is  interesting.  It  is  well  known  to  many 
of  us  that  there  is  a  great  difference  between  asthmatic 
patients,  some  of  them  declare  that  they  can  breathe  freely 
only  in  a  fog,  while  others  suffer  more  in  fogey  than  in  clear 
weather.  It  would  appear  from  Dr.  Williams  statement  that 
the  teal  agent  in  affording  relief  is  not  the  fog  but  the  anti- 
cyclone which  brings  it  on. 

With  this  I  shall  leave  the  subject  of  pressure.  You  will, 
however,  have  gathered  from  what  has  been  said  that  the 
human  system  cannot  with  impunity  be  exposed  to  any  serious 
changes  of  atmospheric  pressure,  whether  these  be  due  to  a  fall 
or  to  a  rise  of  the  barometer. 

We  now  come  to  the  second  portion  of  our  subject,  the  move- 
ments of  the  air.  That  these  are  related  to  the  conditions  of 
pressure  is  well-known  to  everybody.  Air  is  an  elastic  body, 
and  if  the  pressure  in  any  part  of  it  is  reduced  the  surrounding 
(wrtions  press  in  until  equilibrium  is  restored. 

The  air  motion,  thus  set  on  foot,  is  affected  by  the  rotation  of 
the  earth  on  its  axis,  and  it  therefore  is  affected  in  opposite 
ways  on  opposite  sides  of  the  Equator.  The  Law  of  Motion  is 
known  as  Buys  Ballot's  Law,  and  it  is  thus  stated  : — 

Stand  with  your  back  to  the  wind  and  the  barometer  will  be 
lower  on  your  left  hand  than  on  your  right. 

This  is  the  law  in  the  Northern  Hemisphere,  in  the  Southern 
it  is  exactly  reversed. 

So  much  for  the  relation  of  the  wind  to  barometrical  pres- 
sure, but  the  subject  we  have  to  discuss  is  the  action  on 
ourselves  of  the  wind  when  it  has  once  started  on  its  course. 

We  all  know  the  common  saying : 

When  the  wind  is  in  the  East, 
'Tis  neither  good  for  man  nor  beast. 

And  we,  some  of  us,  may  have  heard  of  the  Boat  Cough  of 
!>t.  Eilda,  which  was  said  to  come  on  in  that  island  whenever 
visitors  from  the  Hebrides,  lying  to  the  eastward,  landed  there. 
This  was  before  the  days  of  steamers,  and  then  but  few  smacks 
or  hookers  went  to  St.  Kilda  unless  with  a  steady  Easterly  wind. 
This  is  a  somewhat  rare  wind  in  those  parts,  and  on  the  prin- 
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ciple  of  post  hocj  ergo  propter  hoc^  it  was  associated  in  common 
belief  with  bronchial  affections.  Now  that  visitors  are  no 
longer  solely  dependent  on  wind  for  their  access  to  the  island 
the  stories  of  Boat  Cough  have  died  away. 

The  belief  in. meteorological  causes  for  most  of  the  ills  which 
flesh,  and,  for  that  matter,  soul  too,  is  heir  to,  has  found 
recently  an  advocate  in  a  Dr.  Crothers,  of  Connecticut.  This 
gentleman  states  that  he  himself  is  frequently  amazed  at  *^  the 
faulty  deductions  and  misconceptions  "  he  makes  in  damp  foggy 
weather.  He  goes  on  to  state  "that  the  amount  of  work  turned 
out  of  a  Connecticut  factory  on  damp  days,  and  days  of  threaten- 
ing storm,  is  said  to  be  from  ten  to  twenty  per  cent,  less  than 
when  the  air  is  clear  and  the  sky  bright."  As  to  the  influence 
of  warm  weather  and  hot  winds,  it  is  asserted  "  that  the  arrests 
made  by  the  Chicago  police  exactly  correspond  in  number  with 
the  height  of  the  thermometer." 

This  opens  a  copious  field  for  contemplation,  but  Mr.  Kuskin, 
in  his  "  Storm  Cloud  of  the  Nineteenth  Century,"  has  done  much 
of  this  speculation  for  us.  Speaking  of  the  wind  which  brings 
this  storm  cloud,  he  says,  at  p.  43 : 

"  This  wind  is  the  plague  wind  of  the  eighth  decade  of  years 
in  the  nineteenth  century,  a  period  which  will  assuredly  be 
recognised  in  future  meteorological  history  as  one  of  phenomena 
hitherto  unrecorded  in  the  courses  of  nature,  and  characterized 
pre-eminently  by  the  almost  ceaseless  action  of  this  calamitous 
wind."  In  the  "  Fors  Clavigera"  for  August,  1871,  he  had 
already  said  of  the  same  wind :  "  It  looks  partly  as  if  it  were 
made  of  poisonous  smoke,  very  possibly  it  may  be  ;  there  are  at 
least  200  furnace  chimneys  in  a  square  of  two  miles  on  every 
side  of  me.  But  mere  smoke  would  not  blow  to  and  fro  in  that 
wild  way.  It  looks  more  to  me  as  if  it  was  made  of  dead  men  s 
souls — such  of  them  as  are  not  gone  yet  where  they  have  to  go, 
and  may  be  flitting  hither  and  thither,  doubting,  themselves  of 
the  fittest  place  for  them." 

**  You  know  if  there  are  such  things  as  souls,  and  if  ever  any 
of  them  haunt  places  where  they  have  been  hurt,  there  must  be 
many  about  us,  just  now,  displeased  enough." 

I  need  scarcely  say  that  this  last  sentence  referred  to  the 
Franco-German  war  of  1870 — 71. 

Mr.  Ruskin  goes  on  to  say  about  this  wind  : 

1.  "  It  is  a  wind  of  darkness  ....  whenever  and  wherever 
the  plague  wind  blows,  be  it  but  for  ten  minutes,  the  sky  is 
darkened  immediately." 

2.  "  It  is  a  malignant  quality  of  wind,  unconnected  with  any 
one  quarter  of  the  compass.  It  blows  indifferently  from  all, 
attacning  its  own  bitterness  and  malice  to  the  worst  characters 
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of  the  proper  winds  of  each  quarter.  It  will  blow  either  with 
drenching  rain  or  dry  rage  from  the  south ;  with  ruinous  blasts 
from  the  west ;  with  bitterest  chills  from  the  north ;  and  with 
venomous  blights  from  the  east." 

3.  "  It  always  blows  tremulously,  making  the  leaves  of  the 
trees  shudder  as  if  they  were  all  aspens,  but  with  a  frantic 
fitf ulness  which  gives  them  (and  I  watch  them  this  moment  as 
I  write)  an  expression  of  anger  as  well  as  of  fear  or  distress." 

4.  "  Not  only  tremulous  at  every  moment  it  is  also  intermit- 
tent with  a  rapidity  quite  unexampled  in  former  weather  .... 
so  that  it  is  often  impossible  to  go  on  with  any  kind  of  drawing 
in  colour,  the  light  being  never  for  two  seconds  the  same  from 
morning  till  evening." 

5.  **  It  degrades  while  it  intensifies  ordinary  storm." 
Now  we  come  to  No.  6.    , 

"The  most  important  sign  of  the  plague  wind  and  the  plague 
cloud,  that  in  bringing  on  their  peculiar  darkness  they  blanch 
the  sun  instead  of  reddening  it.  If  you  want  to  see  what  the 
sun  looks  like  through  the  plague  cloud,  you  have  only  to  throw 
a  bad  half-crown  into  a  basin  of  soap  and  water." 

I  think  the  extracts  already  given  are  suflScient  to  show  what 
sanitary  effects  are  in  some  quarters  attributed  to  certain  winds, 
for  Mr.  Ruskin  says  at  the  close  of  his  "  Storm  Cloud  "  that  if 
such  a  wind  as  he  describes  had  blown  when  he  was  young, 
none  of  his  books  would  ever  have  been  written. 

We  must  now  proceed  to  trace  this  matter  of  the  sanitary 
action  of  wind  somewhat  more  thoroughly.  As  regards  the 
physiological  action  of  winds  I  have,  for  the  purposes  of  this  lec- 
ture, consulted  some  of  the  highest  authorities  in  England,  and 
have  learned  from  them  that  nothing  of  later  years  has  materially 
added  to  the  assertions  of  Hippocrates  on  the  subject,  made 
more  than  2,300  years  ago.  In  his  famous  work  ^cpl  acpcov, 
i^Twr,  TorciiF,  of  air,  water  and  sitviation,  he  deals  with  winds, 
and  their  influences  on  the  character  of  the  nations  exposed  to 
them.  He  dilates  at  great  length  on  the  Scythians  and  their 
habit  of  wearing  trousers,  which  he  attributes  in  part  to  their 
cold  climate  ancfin  part  to  their  habit  of  riding.  It  is  evident 
that  Hippocrates  had  no  knowledge  of  Scotchmen  and  their  kilts. 

In  his  book  ^cp^  Suun^st  (about  the  manner  of  life),  he  says 
(Clifton's  translation): — "The  nature  of  all  winds  is  to  moisten 
and  cool  the  bodies  of  animals  and  vegetables,  and,  therefore,  they 
must  all  come  from  snow,  ice,  hara  frosts  or  hail — rivers  and 
lakes  or  the  earth  moistened  and  cooled.  The  stronger  from  the 
greatest  and  strongest,  the  weaker  from  the  least  and  weakest. 
For  as  there  is  air  and  wind  in  all  animals,  so  in  all  other  things 
there  is  more  or  less  according  to  their  magnitude.     All  winds 
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then  have  the  property  of  cooling  and  moistening,  but  by  the 
situation  of  countries  and  places  through  which  they  pass  to 
particular  regions  they  contract  a  difference,  and  so  become 
cold  or  hot,  moist  or  dry,  sickly  or  healthy.  The  reason  of  all 
this  is  thus  to  be  understood. 

"  The  North  wind  blows  cold  and  moist,  because  it  bursts  out 
from  places  of  that  nature,  passes  through  such  other  places  as 
the  Sun  never  arrives  at,  and  so  the  air  not  being  dried  by  it 
the  moisture  is  not  sucked  up.  For  this  reason  it  brings  with 
it,  wherever  it  reaches,  its  natural  qualities,  unless  the  situation 
of  the  country  alters  or  destroys  them.  Thus  to  those  who  are 
nearest  it  is  coldest,  and  mildest  to  those  who  are  furthest  off. 

"  The  South  wind  blows  from  places  of  a  like  nature  with  the 
North,  for  coming  from  the  South  Pole  (airo  tov  votCov  vcXov 
TTvcW),  and  breaking  through  much  snow,  ice,  and  hard  frosts 
or  hail,  it  must  needs  affect  those  who  live  nearest  it  in  the 
same  manner  as  the  North  wind,  but  not  the  whole  country 
alike  that  it  passes  through.  For,  as  it  passes  through  the 
course  of  the  Sun  and  under  the  Equator,  the  moisture  is  exhaled 
by  the  Sun,  and  being  dried  becomes  rarefied,  so  that  it  cannot 
but  be  hot  and  dry  when  it  arrives  there.  In  the  places,  there- 
fore, that  are  nearest,  this  hot  and  dry  quality  must  be  imparted, 
as  it  is  in  fact  in  Africa,  where  the  vegetables  are  dried  up  and 
the  inhabitants  dried  insensibly.  For,  having  neither  sea  nor 
river  to  attract  moisture  from,  it  attracts  that  of  animals  and 
vegetables ;  but,  when  it  crosses  the  sea  in  this  hot  and  rarefied 
state,  it  fills  the  country  it  falls  upon  with  much  humidity. 
And  therefore,  where  the  situation  of  a  place  does  not  hinder, 
the  South  wind  must  needs  be  hot  and  moist.  The  like  may  be 
said  of  the  qualities  of  other  winds." 

Much  more  of  the  same  character  might  be  quoted  from  the 
same  source,  but  what  I  have  said  shows  what  a  marvellous 
insight  into  ])hysical  geography  Hippocrates  possessed.  He 
speaks  of  cold  at  the  South  Pole,  using  the  same  term  for 
pole,  TToko^,  as  Plato  does  in  the  ^'Timoeus,"  whereas  we  generally 
imagine  that  the  ancients  thought  that  the  heat  increased  as  you 
proceeded  southwards  from  Greece,  and  Herodotus  laughed  at 
the  idea  of  the  Nile  rising  in  Equatorial  snows. 

Hippocrates  also  clearly  explains  that  wind  blowing  over  land 
is  dry,  but  that  if  it  comes  to  water  it  charges  itself  with 
moisture,  and  deposits  that  as  rain  on  the  opposite  shore.  No 
modern  meteorologist  could  have  expressed  himself  more  clearly 
and  correctly.  In  fact,  the  general  tendency  of  modem  views 
of  meteorology  is  to  attach  much  weight  to  the  origin  of  winds 
as  explaining  their  character.  Some  forty  years  ago  it  was  the 
fashion  to  suppose  that  there  were  only  two  currents  of  wind. 
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the  Trade  and  the  Anti-trade,  or  the  Polar  and  Equatorial 
currents ;  and  that  all  the  different  characters  of  the  wind  were 
fully  explained  by  the  different  wind  roses,  the  barometrical, 
thermometrical,  and  hygrometrical.  The  introduction  of  weather 
telegraphy,  and  the  construction  of  synchronous  charts,  led  to 
greater  breadth,  and  increased  correctness,  of  view  in  dealing 
with  winds. 

it  soon  appeared  that  East  winds  were  not  always  dry,  where- 
as, according  to  Prof.  Dove's  theories,  the  East  wind  was 
perpetually  sucking  up  moisture  on  its  way  from  high  latitudes 
to  the  Tropics,  so  tnat  no  rain  could  possibly  fall  from  it. 

The  main  action  which  produces  change  in  the  character  of 
the  winds,  is  their  being  forced  to  mount  up  when  they  meet 
with  any  elevation  above  the  surface  of  the  ground.  The 
ascent  of  air  brings  it  into  levels  where  the  pressure  is  reduced, 
and  the  air  is  therefore  rarefied.  This  rarefaction  causes  the 
air  to  fall  in  temperature,  though  this  fall  is,  to  a  certain 
extent,  counteracted  by  the  latent  heat  set  free  by  the  enforced 
condensation  of  moisture.  When  the  air  has  reached  the  col, 
it  has  no  longer  to  ascend,  and  the  reverse  action  sets  in.  The 
air  descends,  comes  under  constantly  increasing  pressure,  and  is 
thereby  warmed,  while,  as  the  mountain  side  is  not  a  water 
surface,  it  cannot  obtain  moisture  on  its  way  down.  It  there- 
fore arrives  at  the  plain  as  a  warm  and  dry  wind. 

From  all  this  we  see  that,  when  any  wind  sets  straight  in 
against  a  coast  line,  it  is  in  general  wet,  and  that  the  bolder 
and  more  mountainous  the  coast  is  the  wetter  the  wind  will  be. 

In  these  islands,  on  the  east  coast  of  Great  Britain  and  also 
of  Ireland,  it  is  not  an  uncommon  experience  to  have  copious 
rain  on  the  actual  coast  with  an  east  wind,  especially  with  a 
storm,  while  a  few  miles  inland  no  rain  falls. 

The  wettest  counties  in  these  islands  are  those  lying  to  the 
westward,  owing  to  the  prevalence  of  westerly  winds  with  us. 
Where  the  country  is  hilly,  as  in  the  Westmoreland  Lake  Dis- 
trict, the  amount  of  precipitation  reaches  tropical  figures,  as 
much  as  129  inches  being  the  average  for  Seathwaite,  above 
Borrowdale,  while  the  Stye  is  even  wetter. 

To  give  further  instances  of  the  action  of  mountain  ranges 
in,  80  to  speak,  squeezing  the  rain  out  of  what  might  be  thought 
to  be  dry  winds,  we  have  the  South-east  Trade  of  the  South 
Atlantic,  generally  held  to  be  a  dry  wind,  sweeping  across  the 
plains  of  Brazil  until  it  reaches  the  eastern  flanks  of  the  Andes, 
where  Sara  Urcu,  one  of  the  eastern  peaks  of  the  giant  Andes 
of  Ecuador,  is  almost  perpetually  veiled  in  cloud,  as  the  air  of 
the  Trade,  on  reaching  the  mountain  mass,  has  perforce  to  rise 
and  be  chilled  in  the  process. 
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In  Damaratand,  in  South  Africa,  we  have  a  similar  state  of 
things,  for  there  the  rain  bringing  winds  are  the  Easterly  ones, 
although  they  come  from  the  land  side,  for  they  are  really  the 
South-east  Trade  of  the  Indian  Ocean,  forced  to  rise  when  it 
encounters  the  hilly  ranges  on  the  west  coast  of  South  Africa. 

We  must  now  turn  to  the  dry  winds,  and  of  those  the  most 
notorious  in  Western  Europe  is  the  Fohn  of  Switzerland,  known 
under  its  other  name  of  Schneefreaser^  the  snow  eater.  This 
corresponds  to  the  Chinook  winds  of  the  Western  States  of 
North  America. 

The  intense  heat  and  dryness  of  this  wind  are  due  to  its 
having  descended  some  thousands  of  feet  from  the  passes  over 
which  it  crossed  the  Alps.  Its  action  is  such  that  in  places 
which  it  visits  no  baker  is  allowed  to  heat  his  oven  during  its 
prevalence.  The  town  of  Meiringen,  above  the  Lake  of  Bnenz, 
which  is  in  a  valley  forming  a  sort  of  funnel  leading  down  from 
the  Grimsel,  is  specially  afflicted  by  the  Fohn,  and  has  more 
than  once  been  biunt  down  within  the  last  few  years. 

Another  dry  descending  wind,  long  known  as  the  scourge  of 
the  Riviera,  is  the  Mistral,  or  the  Italian  Maestro. 

Le  Farlement,  le  Mistral,  et  la  Durance 
Sent  les  trois  fleaux  de  la  Provence. 

It  is  a  North-west  wind,  intensely  dry,  and  places  exposed  to  it 
are  most  undesirable  residences  during  its  prevalence. 

When  we  go  further  eastward  we  find  wind  from  the  same 
quarter,  known  as  the  Tramontane,  on  the  Lakes  of  Maggiore 
and  Garda.  At  Trieste  and  in  Dalmatia  it  is  known  as  the 
Bora,  blowing  so  furiously  that  streets  in  Trieste  are  provided 
with  guide  ropes  to  act  as  bannisters  and  enable  the  wayfarer 
to  hold  on  against  the  blast,  so  as  not  to  be  blown  into  the  sea. 
This  name  Bora  may  fairly  be  held  to  be  derived  from  Boreas, 
and  possibly  is  related  to  the  Buran  of  the  Bussian  Steppes, 
the  dread  of  the  winter  traveller,  for  that  brings  a  blizzard 
of  snow  with  it,  and  fortunate  is  he  who  comes  through  it  alive. 

Time  would  fail  me  were  I  to  go  on  to  speak  of  the  Scirocco 
of  Southern  Europe ;  of  the  Simoom,  or  poison  wind  (according 
to  Bohlf s)  of  the  desert ;  of  the  Khamsin  of  Egypt,  from  the 
Arabic  word  for  fifty,  as  it  blows  for  the  fifty  days  from  Easter 
to  Whitsuntide ;  of  the  Harmattan  of  the  West  Coast  of  Africa, 
bearing  clouds  of  dust  to  passing  ships;  of  the  Brickfielders 
of  Sydney ;  or  lastly,  of  the  "Painter  or  "Barber"  of  Callao, 
so  called  from  the  coating  of  dust  it  lays  on  your  face.  The 
names  of  local  winds  are  almost  countless,  and  the  blasts  mostly 
bear  an  ill  repute. 

It  may  be  interesting  to  conclude  this  lecture  by  a  notice  of 
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the  origin  of  the  ordinary  names  of  the  winds.  Quite  recently 
a  paper  on  this  subject  has  appeared  in  a  German  magazine, 
the  **  Hundschan." 

From  this  we  learn  that  we  owe  our  modem  system  of  com- 
bined names— N.,  N.  hy  E.,  N.N.K,  N.E.  by  N.,  N.E.,  &c.— f or 
the  thirty-two  points,  either  to  Eginhard,  the  Councillor  of  Char- 
lemagne, or  to  Charlemagne  himself.  The  original  scheme, 
curiously  enough,  had  only  twelve  points  instead  of  sixteen,  for 
KN.E.,  S.S.E.,  W.S.W.,  and  N.N.W.  were  all  omitted.  The 
idea  of  compound  names  has  been  adopted  by  all  the  Northern 
nations,  but  not  by  the  Italians  or  the  Sclaves. 
The  ordinary  Italian  windrose  is : — 

N.  Tramontane. 

N.E.      Greco. 

E.  Levante. 


S.E.       Scirocco. 


S.  Mezzogiomo. 

S.W.  Libeccio. 

W.  Ponente. 

N.W.  Maestro. 


These  names  evidently  indicate  the  directions  from  which  the 
different  winds  come. 

Dr.  Umlanf  t,  the  author  of  the  paper  I  am  quoting,  is  some- 
what fanciful  in  his  etymologies.  He  traces  Scirocco  from 
Syria,  the  Syrian  wind  1  As  to  our  four  cardinal  points,  he 
tinds  that  the  South  wind  is  now  known  in  Iceland  as  "  Sunnan 
riiiden,"  or  the  Sun  wind.  He  derives  East  from  a  Sanscrit 
niot, "  vas,"  to  shine,  and  so  calls  it  the  light-bringing  wind. 
West  comes  from  a  Gothic  word,  "  vis,"  calm,  which  does  not 
HL'ree  with  our  idea  of  the  ** brave  west  winds"  of  the  Temperate 
Zone.  Finally,  Dr.  Umlauft  derives  North  from  the  participle 
"noran,"  of  a  Gothic  verb,  signifying  to  moisten,  related  to 
tht*  Greek  v^ypo?.  This  should  indicate  that  the  North  wind 
>hould  bring  rain,  as  it  does  on  the  northern  seaboard  of 
Germany,  on  the  principle  already  explained,  because  it  blows 
trom  the  sea  to  the  land. 

These  derivations  are  certainly  far-fetched,  and  are  evidently 
framed  by  a  man  who  thinks  that  what  suits  his  own  climate 
must  be  applicable  to  the  rest  of  the  world.  I  think,  however, 
that  you  will  admit  that  they  present  some  features  of  interest. 

I  hope,  finally,  that  you  will  carry  away  from  this  lecture 
the  idea  that  the  main  principle  which  governs  the  healthiness 
or  unhealthiness  of  a  wind  is  whether  it  is  giving  back  moisture 
to  the  earth  or  evaporating  it,  and  that  this  depends  on  whether 
it  is  blowing  uphill  or  downhill.  If  it  ascends  it  is  chilled  and 
rain  falls,  if  it  descends  it  is  warmed  and  draws  the  moisture  to 
its(df. 

This  has  been  one  of  the  greatest  discoveries  of  modem  days, 
in  the  way  of  explanation  of  the  complex  actions  to  which 
weather  and  its  manifold  changes  are  due. 
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MOISTURE,  ITS  DETERMINATION  AND 

MEASUREMENT. 

By   W.    MAERIOTT,    F.RMet.Soc. 

Being  the  fourth  of  a  series  of  lectures  on  Meteorology  in 
relation  to  Hygiene^  May  Srd,  1894, 


Hygromktry. 

The  late  Mr.  H.  F.  Blanford,  F.RS.,  related  the  following 
incident  that  took  place  in  Calcutta  some  years  ago  :  a  gentle- 
man, who  had  not  much  acquaintance  with  science,  was  sitting 
one  evening  with  a  glass  of  iced  brandy  and  water  before  him. 
It  was  in  tne  rainy  season,  when  the  air,  though  warm,  is  very 
damp,  and  he  had  a  large  lump  of  ice  in  his  tumbler.  On 
taking  it  up  he  noticed,  to  his  surprise,  that  the  glass  was  wet 
on  the  outside,  and  was  standing  in  quite  a  little  pool  of  water 
on  the  table.  At  first  he  thought  his  tumbler  was  cracked, 
but  putting  his  finger  to  his  tongue  he  found  the  fluid  tasteless. 
**Very  oddl"  he  remarked;  "the  water  comes  through  the 
glass,  but  the  brandy  doesn't." 

You  have  all  doubtless  noticed  that  immediately  on  the 
sudden  breaking  up  of  a  long  frost  or  spell  of  cold  weather,  the 
walls  and  almost  everything  in  a  house  become  very  damp — so 
much  so  that  the  walls  sometimes  "run"  with  water. 

The  above  phenomena  are  due  to  one  and  the  same  cause, 
namely,  the  condensation  of  the  moisture  in  the  air  on  the  cold 
glass  and  walls.  We  thus  learn  in  a  simple  but  very  practical 
way  that  the  air  contains  moisture. 

Various  instruments  have  been  devised  for  determining  the 
amount  of  moisture  present  in  the  air.  These  are  called 
Hygrometers,  which   may  be   classified  under  the  following 

^6*^8  •  A.     Hygrometers  of  absorption. 

B.  „  condensation. 

C  „  evaporation. 

Almost  anything  of  a  hvgroscopic  nature,  or  that  will  ab- 
sorb moisture,  may  be  useci  as  a  hygrometer  of  absorption ;  as, 
for  instance,  wood  cut  across  the  grain,  catgut,  the  human 
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hair,  &c.  Catgut  is  employed  ia  the 
so-called  Dutch  "Weather  House,"  in 
vhich  the  figure  of  a  woman  comes 
oat  ia  diy  weather,  and  the  figure  of 
1  man  in  damp  weather.  The  moat 
reliable  of  the  absorption  hygrometers 
is  that  known  as  Saussure's  Hair  Hy- 
grometer (Fig.  1),  in  which  the  varia- 
tions in  the  length  of  a  human  hair 
are  employed  to  indicate  the  changes 
of  atmospheric  moisture. 

In  condensation  hygrometers  a  piece 
of  bright  metal  or  black  glass  is  cooled, 
until  the  surface  begins  to  be  slightly 
ilinuned  by  the  condensation  of  mois- 
ture, when  a  thermometer  is  immedi- 
ately read  off,  which  gives  the  tempera- 
ture of  the  "  dew-point."  For  Daniell's 
and  Regnanlt's  Hygrometers  (Figs.  2 
and  3)  ether  mnst  be  used,  anu  for 
Oines's  Hygrometer  (Fig.  4)  water 
colder  than  the  dew-point  must  be  em- 
ployed. 


Fig.  1.    Shumuk'b  1 
Hygrometer. 


i 


Fig.  2, 
BajiieU'a  Uygrometer. 


ng.3.  Bcgnanlt'i  Hygrometer. 
TOL.  XT.     PiKi  n. 
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conical  glass  cap  with  a  copper  lid  having  a  small  hole  in  it 
should  be  used,  as  glass  vessels  of  other  forms  are  liable  to  be 
broken  during  frost.  The  cup  should  be  kept  filled  with  clean 
rain  or  distilled  water.  The  muslin  and  conducting  thread 
should  be  washed  in  boiling  water  and  changed  at  least  once  a 
month  ;  and  more  frequently  if  there  is  any  appearance  of  dirt 
or  deposit  upon  it.  When  the  temperature  is  below  the 
freezing  point,  the  wet  bulb  requires  careful  management. 
Instead  of  a  film  of  water  round  the  bulb,  there  must  be  a 
coating  of  ice,  which  can  be  produced  by  wetting  the  bulb  with 
a  camel's  hair  brush ;  this  should  be  done  about  an  hour  before 
the  time  of  observation. 

The  quantity  of  vapour  or  moisture  which  the  air  can  contain 
is  dependent  on  the  temperature.  The  air  at  a  temperature  of 
32®  can  contain  2*13  grains  of  vapour  in  a  cubic  foot,  at  52^  it 
can  contain  4*39  grains,  at  72**  it  can  contain  8*27  grains,  and 
at  92^  it  can  contain  15'74  grains.  We  thus  see  that  the 
higher  is  the  temperature  of  the  air,  the  greater  is  its  capacity 
for  moisture.  When  the  full  capacity  of  the  air  for  vapour  has 
been  reached,  the  air  is  said  to  be  saturated.  To  measure  the 
relative  dryness  or  dampness  of  the  air,  we  must  determine  the 
ratio  of  the  amount  of  vapour  actually  present  to  that  which 
might  be  present  at  the  existing  temperature. 

The  point  of  saturation,  or  the  temperature  at  which 
moisture  would  begin  to  be  deposited,  is  called  the  "dew  point." 
The  amount  of  the  difference  between  the  temperature  of  the 
air  and  the  temperature  of  the  dew  point  shows  the  dryness  of 
the  air,  or  its  capacity  for  moisture.  By  means  of  Glaisher's 
Uygrometrical  Tables  we  can  work  out  from  the  readings  of  the 
dry-  and  wet  bulb  thermometers  the  dew  point,  the  elastic  force 
of  aqueous  vapour,  the  vapour  in  a  cubic  foot  of  air,  the  relative 
humidity,  and  the  weight  of  a  cubic  foot  of  air. 

To  calculate  the  relative  humiditv,  we  ascertain  the  elastic 
force  of  vapour  at  the  temperature  of  the  air  (i.e.  the  dry  bulb 
reading)  and  also  at  the  temperature  of  the  dew  point,  and  then 
divide  the  former  into  the  latter.  By  neglecting  the  decimal 
p)int,  and  taking  absolute  dryness  as  0  and  saturation  as  100, 
we  get  the  percentage  of  humidity.  This  is  a  popular  way  of 
expressing  the  relative  dryness  or  dampness  of  the  air,  but  it 
does  not  by  any  means  represent  the  actual  amount  of  moisture 
present  in  the  air.  This,  as  I  have  said,  depends  entirely  on  the 
temperature  of  the  dew  point. 

From  an  inspection  of  the  continuous  records  of  the  dry  and 
wet  bulb  thermometers,  such  as  those  which  are  obtained  at  the 
Greenwich  and  Kew  Observatories,  it  is  seen  that  not  only  the 
temperature  of  the  air,  but  also  the  temperature  of  evaporation, 
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and  consequently  the  relative  humidity  is  subject  to  considerable 
variation.  Great  changes  sometimes  take  place  in  a  very  short 
time,  especially  during  thunderstorms. 

The  air  is  dampest  or  approaches  nearest  to  the  point  of  satura- 
tion just  before  sunrise,  and  is  driest  about  1  or  2  p.m.  Of  course 
during  the  day-time  the  air  is  drier  in  summer  than  in  winter, 
as  will  be  seen  from  the  following  figures  for  Greenwich : — 

January.  July.  Year. 

8  a.m.      IS  p.m.      4  a.m.      2  p.m.     4  a.m.     2  p.m. 

Air  Temperature...  37-5      42-0       55-1       70-4      45-2      55°6 

Dew  point 34-7       36-4       52-3       54-6      42-8      45-1 

Relative  Humidity..  91°/^     81°/^     90%     58^/^     91°/^    68% 

Low  relative  humidities  are  occasionally  recorded.  For  in- 
stance, in  Death  Valley,  Calif omia,  the  remarkably  low  relative 
humidity  of  5  per  cent,  was  observed  on  the  afternoons  of 
August  4th  and  5th,  1891.  From  July  30th  to  August  9th 
the  humidity  did  not  go  above  13  per  cent,  at  the  afternoon 
observations,  and  averaged  only  8  per  cent. 

At  Kdshgar,  Dr.  Scully,  on  March  7th,  1875,  recorded  a 
relative  humidity  of  6  per  cent.,  the  dry  bulb  reading  being 
61''-6,  and  the  wet  bulb  41''-4 

At  Allahabad,  Mr.  S.  A.  Hill,  on  Mav  4th,  1879,  recorded  a 
relative  humidity  of  7  per  cent.,  the  dry  bulb  reading  being 
111^-6  and  the  wet  bulb  70°-6. 

Col.  M.  F.  Ward,  with  four  sets  of  dry  and  wet  bulb  ther- 
mometers and  two  hair  hygrometers,  recorded  at  Partenkirchen, 
Bavaria,  on  January  27th,  1890,  the  remarkably  low  relative 
humidity  of  4  per  cent.,  the  temperature  of  the  air  being  53*^. 

It  is  a  common  phenomenon  in  arid  regions,  and  not  unkno^Ti 
elsewhere,  to  see  rain  fall  from  the  clouds  and  fail  to  reach  the 
ground.  At  such  times  the  condition  of  the  air  at  the  height 
of  the  clouds,  where  there  must  be  saturation,  is  very  different 
from  that  at  the  surface. 

Mr.  Scott,  in  the  last  lecture,  referred  to  the  old  saying : 

"  When  the  wind  is  in  the  East, 
Tis  neither  good  for  man  nor  beast.'' 

The  East  wind  in  this  country  is  generally  a  drj'  wind,  and 
has  a  considerable  capacity  for  moisture.  It  consequently  ab- 
stracts the  moisture  from  human  body,  and  so  reduces  the 
temperature. 

A  good  instance  of  a  cold  dry  spell  of  weather  occurred  in 
March,  1883.  The  following  is  an  extract  from  a  paper  which 
I  read  before  the  Royal  Meteorological  Society  on  the  subject :  — 

"The  air  was  particularly  dry  throughout  the  month,  and 
especially  from  the  6th  to  the  9th,  and  from  the  22nd  to  the 
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29tk  The  mean  relative  humidity  values  show  that  the  South 
coast  stations  were  the  driest.  The  air  was  driest  on  Good 
Friday,  the  23rd.  The  following  are  some  of  the  relative 
humidity  values  for  9  a.m.  on  this  day : — 

"  44  at  Harestock,  near  Winchester ;  49  at  Downside,  near 
Bath ;  50  at  Cheltenham  and  Marlborough ;  52  at  Ventnor ; 
and  53  at  Bournemouth,  Margate,  and  Southampton. 

**  Evidently  the  South  coast  health  resorts  were  no  better  off 
on  this  day  than  other  places.  The  winds  of  the  month  were 
bitter  and  piercing,  and  being  so  cold  and  dry  they  were  cor- 
respondingly trying  aud  injurious." 

Sir  Arthur  Slitchell,  in  a  "Note  on  the  Weather  of  1867, 
and  on  some  effects  of  East  winds,"  says,  "  Such  winds  blowing 
over  a  moist  surface,  like  that,  for  instance,  of  the  human  body, 
tend  to  reduce  the  temperature  of  that  surface  to  the  tempera- 
ture of  evaporation,  which  in  this  case  is  much  below  that  of 
the  air  itself.     In  licking  up  the  moisture — that  is,  in  causing 
its  evaporation — a  large   amount  of  heat  is  rendered  latent. 
This  heat  must  be  taken  from  something,  and,  in  point  of  fact, 
our  bodies  are,  and  must  be,  almost  its  entire  source.     A  cold 
and  dry  wind,  therefore,  cools  the  surface  of  our  bodies,  not 
simply  by  enveloping  them  in  a  cool  medium,  and  warming 
itself  by  conduction  at  their  expense.     It  does  this  of  course ; 
but,  being  dry  as  well  as  cold,  it  does  it  with  less  activity  than 
it  would  if  moist  and  cold — damp  air  being  a  better  conductor 
than  dry  air.     It  is  chiefly,  however,  by  the  other  mode  that 
dry  cold  winds  abstract  heat  from  our  bodies, — that  is,  by  using 
their  heat  in  the  conversion  of  moisture  into  vapour.    The  heat 
so  used  becomes  latent,  and  is  for  the  time  being  lost.     It  does 
not  raise  the  temperature  of  the  air  in  immediate  contact  with 
the  body.     On  the  contrary,  that  air  itself,  low  as  its  tempera- 
ture may  be,  gives  up  some  of  its  heat  to  become  latent  in  the 
vaporised  moisture,  and  probably  gives  up  more  than  it  gains 
from  our  bodies  by  conduction,  so  that  the  temperature  oi  the 
film  of  air  actually  in  contact  with  our  bodies  may  be,  and 
probably  is,  a  little  lower  than  the  temperature  of  the  bulk. 
The  (j^uantity  of  heat  which  our  bodies  lose  in  this  way  is  far 
from  insignificant,  and  the  loss  cannot  be  sustained  without 
involving  extensive  and   important  physiological  actions,  and 
without  influencing  the  state  of  health.     In  feeble  and  delicate 
constitutions  the  resources  of  nature  prove  insufficient  to  meet 
the  demand  made  on  them,  and  a  condition  of  disease  then 
ensues." 

Of  coarse  you  are  all  aware  of  the  great  effect  which  moisture 
has  upon  the  human  body,  and  how  necessary  a  dry  bracing  air 
is  for  some  patients,  while  others  require  a  mild  and  humid 
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climate.  Generally,  inland  districts,  which  have  a  great  range 
of  temperature,  have  a  lower  relative  humidity  than  those  in 
the  immediate  neighbourhood  of  the  sea-coast,  where  the  tem- 
perature is  more  equable  and  the  moisture  in  the  air  more 
constant. 

Mr.  Glaisher  in  his  ^^  Hygrometrical  Tables^''  says  that  it 
would  be  well  for  the  medical  profession  to  enforce,  as  far  as 
lies  in  its  power,  the  use  of  the  dry  and  wet  bulb  thermometer, 
which  in  case  of  sickness  gives  indications  so  important  to  the 
comfort  of  the  patient.  IT  the  air  be  too  dry  the  moisture  may 
be  increased  by  means  of  a  bronchitis  kettle.  "  If,  on  the  con- 
trary, the  air  be  too  moist,  or  should  be  required  to  be  remark- 
ablv  dry,  all  water  must  either  be  removed  or  covered  over ; 
and  the  required  degree  of  dryness  obtained  by  raising  the 
temperature,  or  by  placing  in  tne  room  sulphuric  acid,  or  any 
other  medium  which  has  the  property  of  rapidly  absorbing 
watery  vapour.  The  instrument  in  use  should  be  placed  in  a 
part  of  the  room  away  from  the  immediate  influence  of  the  fire, 
and  not  exposed  to  open  doors  or  currents  of  air ;  in  ordinarily 
constructed  rooms  the  best  place  is  in  a  recess  on  the  same  side 
of  the  room  as  the  fire.'' 

Mr.  Glaisher  further  says  that  "  a  difference  of  from  6°  to  8° 
between  the  readings  of  the  two  thermometers  will  generally  be 
found  to  give  a  pleasant  degi*ee  of  humidity." 

The  question  of  humidity  is  of  great  importance  in  cotton 
mills,  as  in  dry  weather  the  thread  will  not  spin,  so  artificial 
moisture  has  to  be  injected  into  the  mills  in  order  to  make  the 
atmosphere  sufficiently  humid  to  carry  on  the  spinning.  As 
this  injected  moisture,  if  in  excess,  is  injurious  to  the  operatives, 
the  Government  have  made  it  compulsory  on  the  mill  owners  to 
have  hygrometers  in  the  mills  for  the  purpose  of  regulating  the 
degree  of  humidity,  which  is  not  allowed  to  exceed  a  certain 
limit. 

Evaporation. 

Having  considered  the  question  of  the  moisture  present  in 
the  air,  let  us  now  turn  our  attention  to  the  subject  of 
evaporation. 

The  early  forms  of  evaporation  gauges  were  merely  small 
cylinders  or  shallow  dishes,  which  were  usually  mounted  on  a 
stand  or  placed  on  the  ground.  During  the  day  the  water  got 
heated  up  very  considerably,  and  consequently  these  gauges 

fave  the  evaporation  much  in  excess  of  the  true  amount.  The 
est  form  of  evaporation  gauge  is  a  galvanised  iron  tank  about 
4  or  6  feet  square,  and  2  feet  deep.  This  should  be  sunk  in  the 
ground  with  the  top  about  level  with  the  blades  of  the  grass, 
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and  should  be  kept  filled  with  water  to  within  2  or  3  inches  of 
the  rim.  The  height  of  the  water  should  be  measured  every 
da\r,  when  the  difiference  will  give  the  amount  of  evaporation. 
When  rain  has  fallen  the  amount  as  shown  by  the  rain  gauge 
shoold  be  deducted  from  the  height  of  the  water  in  the  tank. 

Observations  from  such  a  tank  as  this  were  taken  at  Strath- 
field  Turgiss,  Hampshire,  by  the  Rev.  C.  H.  Griffith,  under  the 
direction  of  Mr.  Rogers  Field,  during  the  fourteen  years,  1870- 
1883,  the  average  annual  evaporation  being  18'03  inches.  The 
mean  monthly  evaporation  was : — 

Jan.  Feb.   Mar.     Apr.     May.    June.    July.    Aug.    Sept.    Oct.  Nov.  Dec 
in.     in.      in.        in.        in.        in.        in.        in.       in.       in.     in.      in. 

•14  -22    1-04   1-75   2-69   3-05   3-50   2-85   1-60  -78   '36   -05 

The  greatest  amount  on  any  one  day  did  not  exceed  a  quarter 
of  an  inch. 

This  tank  was  removed  from  Strathfield  Turgiss  in  1884  to 
Camden  Square,  London,  where  the  observations  have  been 
continued  by  Mr.  Symons  up  to  the  present  time. 

Similar  observations  have  been  made  by  the  late  Mr.  C. 
Greaves,  at  the  East  London  Waterworks,  Old  Ford ;  by  Sir 
John  Evans,  at  Nash  Mills,  Hertfordshire ;  and  by  Mr.  (5.  E. 
Peek,  at  Rousdon,  near  Lyme  Regis. 

The  amount  of  water  passing  into  the  atmosphere  by 
evaporation  varies  according  to  the  temperature  and  humidity 
of  the  air,  the  strength  of  the  wind,  and  the  character  of  the 
water  surface.  Evaporation  takes  place  not  only  from  water 
surfaces,  but  also  from  ice  and  snow,  from  the  ground,  trees, 
plants,  &c. 

You  probably  have  often  noticed  that  after  a  shower  the 
pavement  on  one  side  of  the  road  sometimes  gets  dry  sooner 
than  that  on  the  other  side  of  the  road.  This  is  due  not  to  the 
air  being  drier  on  one  side  of  the  road  than  the  other,  but  to 
a  stronger  current  of  air  which  is  able  to  lick  up  more  moisture 
in  a  given  space  of  time  than  the  lighter  current  on  the  other 
side  of  the  road. 

Comparatively  very  little  attention  has  been  given  to  the 
subject  of  evaporation,  although  it  is  an  important  one,  es- 
pecially to  engineers  and  others  who  have  to  provide  for  ah 
efficient  water  supply. 

The  evaporation  in  this  country  is  very  small  compared  vrith 
that  which  takes  place  in  tropical  regions,  where  the  nearly 
vertical  sun  raises  the  temperature  of  vast  tracks  of  ocean  to 
W  and  upwards.  The  late  Dr.  W.  B.  Carpenter,  in  a  paper 
on  **  Further  Enquiries  on  Oceanic  Circulation  "  (Proc.  Roy, 
Geog.  Soc.,  1873 — 74.^  said,  "The  annual  evaporation  at  Aden 
is  stated  by  Reclus  (though  he  does  give  his  authority)  at  23  feet 
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fer  annum,  which  would  average  about  0*75  inch  per  day ;  and 
do  not  see  any  reason  to  regard  this  estimate  as  too  high." 
Dr.  Carpenter  also  stated  that  the  Ked  Sea  evaporation  is  at 
the  rate  of  about  23  feet  per  annum. 

The  following  figures  are  interesting  as  showing  the  amount 
of  evaporation  in  several  jiarts  of  the  world :  — 


Bed  Sea 

..  276  ins 

Aden       

..  276    „ 

Kimberley      ... 

..  lOO    „ 

Madras    

..     91     „ 

Great  Salt  Lake 

..     80    „ 

Nagpur  

..     73    „ 

Adelaide 
Boston,  U. 
Sydney 
Paris 
London 


56  ins. 


We  will  now  consider  the  (juestion  of  the  precipitation  of 
vapour  in  the  form  of  rain,  snow,  or  hail. 

Air.  Symons  has  described  to  us  the  ordinary  rain  gauge  for 
collecting  and  measuring  the  rainfall.  In  mountainous  districts 
gauges  capable  of  containing  40  or  50  inches  of  r^n  are  neces- 
sary ;  these  usually  have  a  float  inside,  the  height  of  which  is 
measured  by  a  rod. 

There  are  two  patterns  of  self-recording  rain  gauges  which 
may  be  mentioned.     1st,  The  Beckley  rain  gauge  (fig.  6)  ia  the 


Fig.  6.    Becklej'a  Self-RecordinE;  Rain  Qusge, 


Fig.  7.    Richftrd's  Self-RMording  Bain  Gauge. 
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pattern  adopted  by  the  Meteorological  Council.  In  it  the  weight 
of  the  water  displaces  mercury.  A  cup  or  bottle,  a,  is  sup- 
ported on  a  float  in  a  basin  of  mercury,  e,  and  this  float  is 
unmersed  more  and  more  as  the  weight  in  the  bottle  increases 
with  the  rain  collected  in  it.  When  0*20  inch  of  rain  has 
fallen,  the  vessel  is  full  up  to  the  bend  of  the  syphon,  F,  the 
syphon  then  comes  into  operation,  discharges  the  water,  and  the 
vessel  being  empty  rises  to  its  original  level.  To  the  vessel 
there  is  attached  a  pencil,  H,  which  presses  against  a  cylinder. 
B,  rotated  by  clockwork,  D,  and  thus  records  the  position  of  the 
vessel,  and  consequently  the  amount  of  rain. 

2nd.  The  other  self-recording  rain-gauge  is  that  devised  by 
MM.  Richard  Frferes,  of  Paris  (fig.  7).  This  consists  of  a  funnel 
and  pipe  leading  the  rain  into  a  tipping  bucket,  divided  into  two 
compartments  and  placed  on  a  balance.  One  of  these  com- 
partments being  under  the  funnel,  the  rain  falls  into  it  and 
causes  the  balance  to  descend ;  a  pen  records  this  motion  on  the 
revolving  drum.  When  the  pen  has  reached  the  top,  the 
tipping  Ducket  reservoir  oscillatates,  and  the  water  filling  the 
first  compartment  is  emptied  into  the  chamber  below.  Tliis 
motion  causes  the  second  or  empty  compartment  of  the  bucket 
to  place  itself  under  the  funnel.  The  filling  and  emptying  of 
each  compartment  is  alternately  and  automatically  produced, 
and  a  rise  and  a  fall  of  the  pen  corresponds  to  each  of  these 
double  operations. 

The  following  figures  give  the  mean  monthly  rainfall  in 
London,  for  the  sixty  years,  1813 — 1872,  as  determined  by  the 
late  Mr.  G.  Dines : 


ins. 

January 1'91 

February     ...  1*50 

March  1%52 

April  1-66 


ins. 

May     2-07 

June    2-01 

July    2-32 

August    2-26 


Total  for  the  year 


ins. 

September  ...  2*35 

October 2-74 

November  ...  2*28 

December  ...  1*93 

24*55  ins. 


The  driest  month  is  February,  and  the  wettest  month 
October. 

Mr.  G.  J.  Symons,  F.R.S.,  in  1859  began  collecting 
records  of  rainfall,  and  in  1860  published  his  first  volume  of 
British  Rainfall.  Under  his  energy  and  guidance  this  has 
grown  into  an  extensive  and  valuable  organisation,  so  much  so, 
that  for  1892  he  was  able  to  publish  2,850  perfect  rainfall 
records. 

From  an  inspection  of  Mr.  Symons's  Rainfall  Map  of  the 
British  Isles  (page  208)  we  learn  that  the  average  annual 
rainfall  exceeds  40  inches  along  our  western  coasts,  and  that  in 
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fiereral  districts  it  exceeds  75  inches,  chiefly  the  west  Highlands 
of  Scotland,  the  English  Lake  District,  and  the  Snowdonian 
District  of  North  Wales.  Over  the  eastern  part  of  Ireland  and 
of  Scotland,  and  the  south  of  England,  the  rainfall  is  mostly 
between  30  and  40  inches,  while  over  the  eastern  counties  of 
England  it  is  less  than  25  inches. 

At  Scathwaite  at  the  head  of  Borrowdale,  Cumberland,  rain- 
fall records  have  been  kept  for  a  long  series  of  years,  the  annual 
average  reaching  the  large  amount  of  140  inches,  while  about 
half  a  mile  further  away  on  the  shoulder  of  the  hill,  near  Stye 
Head,  the  average  rainfall  is  175  inches. 

According  to  Dr.  Buchan  there  are  four  very  distinct  causes 
of  rain,  viz.,  (1)  the  moist  South-westerly  winds;  (2)  rains,  often 
very  heavy  rains,  from  the  east,  extending  but  a  little  way 
inland;  (3)  the  annual  fall  of  temperature  from  August  to 
January ;  and  (4)  those  peculiar  influences  that  have  their 
fullest  development  in  the  thunder-storms  of  summer  over  low- 
l>ing  extensive  plains.  He  also  says,  "  The  moist  South-westerly 
winds  acquire  their  maximum  annual  predominance  in  December 
and  January,  and  as  these  winds  come  loaded  with  the  vapour 
of  the  Atlantic,  the  rainfall  rises  above  its  monthly  mean  over 
nearly  the  whole  of  Scotland.  Two  patches,  however,  are  to  a 
great  extent  exempt,  these  being  the  districts  lying  on  the  lee- 
side  of  the  gi*eatest  stretch  of  mountainous  land,  viz.,  to  the 
north-east  of  the  Grampians,  and  to  the  east  of  the  Moffat 
and  Lead  Hills.  Similarly  in  England  during  these  months 
the  rainfall  is  considerably  below  the  average  over  the  whole  of 
the  dry  districts,  extending  from  the  Tweed  southwards,  and 
bounded  on  the  west  by  the  water-partings  of  the  Mersey  and 
the  Severn,  and  on  the  south  by  the  bed  of  the  Thames, 
including  the  northern  slopes  of  Kent. 

"Dunng  the  time  of  the  great  annual  fall  of  temperature 
from  August  to  January,  the  greatest  excess  over  the  mean 
monthly  rainfall  occurs  in  September  and  October,  when  the 
fall  of  temperature  is  most  rapid.  Westerly  winds  very  preva- 
lent, and  heavy  rains  with  Easterly  winds,  chiefly  the  Easterly 
winds  of  cyclones,  of  most  frequent  occurrence.  In  these 
months  the  rainfall  reaches  the  annual  maximum  over  large 
districts  in  the  east  of  Scotland,  and  over  all  but  the  whole  of 
England. 

*'  In  the  northern  and  the  extreme  western  districts,  nearly 
all  thunder-storms  occur  during  the  winter  months,  whereas, 
few  thnnder-storms  occur  in  eastern  and  central  districts  at  this 
wason,  but  nearly  all  occur  in  the  summer  months,  a  remark 
which  applies  with  greatest  force  to  the  more  extensive  level, 
or  comparatively  level  portions  of  the  country.     Now,  from  the 
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frequent  occurrence  of  thunder-storms  and  thunder-showers,  the 
annual  rainfall  of  these  districts  approaches  to,  and  in  not  a 
few  cases  reaches,  the  annual  maximum  in  the  summer  months. 
The  local  excess  begins  to  show  itself  in  June,  is  extended  in 
July  over  the  agricultural  districts  of  Scotland  and  England, 
which  are  best  suited  for  the  ripening  of  wheat  and  barley.  In 
August  there  is  shown  a  still  further  development  and  extension 
of  the  summer  rains  over  these  and  adjoining  districts.  In 
this  respect  the  climates  of  the  important  agricultural  centres 
resemble  the  climate  of  Central  Europe,  where  the  rainfall 
rises  to  its  maximum  during  the  summer  months." 

Prof.  Loomis  in  his  ContHbutions  to  Meteorology^  chapter  lU, 
discusses  the  question  of  rainfall,  and  by  means  of  a  map  shows 
its  distributions  over  the  globe.  He  points  out  that  among  the 
conditions  which  contribute  to  an  abundant  rainfall  are  the 
following :  1.  The  North-east  and  South-east  Trade  Winds,  on 
approaching  the  belt  of  calms,  which  always  prevail  near  the 
equator,  are  gradually  deflected  upward,  giving  rise  to  a  vertical 
ascending  current  within  the  belt  of  calms,  this  ascending 
current  becomes  cooled  by  expansion  until  its  vapour  is 
condensed,  causing  an  abundant  fall  of  rain,  and  the  belt  of 
calms  becomes  a  oelt  of  rain,  which  from  its  position  is  called 
the  equatorial  rain  belt.  2.  A  second  cause  for  abundant 
rainfall  is  the  influence  of  mountains.  When  a  strong  wind 
meets  a  mountain  it  is  forced  up  the  side  of  the  mountain  ;  it  is 
thus  elevated  into  a  colder  region  and  its  vapour  is  precipitated 
by  the  cold  of  elevation.  3.  A  third  conaition  favourable  to 
an  abundant  rainfall  is  proximity  to  the  ocean,  especially  when 
the  prevaling  wind  comes  from  the  ocean.  4.  Capes  and  head- 
lands projecting  considerably  into  the  ocean  generally  show  a 
rainfall  greater  than  interior  stations  only  a  few  miles  distant. 
5.  The  great  and  non-periodic  depressions  of  the  barometer  are 
always  accompanied  by  a  considerable  fall  of  rain,  and  the 
average  tracks  of  these  depressions  are  marked  by  an  excess  of 
rainfall. 

Among  the  conditions  which  are  unfavourable  to  rainfall. 
Prof.  Loomis  mentions  the  following  :  1.  Fresh  winds  blo^ving 
in  a  nearly  uniform  direction  thoughout  the  year,  such  as 
prevail  within  a  portion  of  the  system  of  Trade  Winds,  especially 
in  mid  ocean.  2.  A  second  condition  which  is  unfavourable  to 
rainfall  is  a  position  on  the  leeward  side  of  a  range  of  mountains 
running  in  a  direction  nearly  at  right  angles  to  that  of  the 
prevalent  wind.  3.  When  there  is  a  second  range  of  mountains 
parallel  to  the  first  and  distant  from  it  not  more  than  100  or 
200  miles,  the  influence  of  the  last  condition  is  considerably 
intensified.     4.  Although  a  range  of  mountains  5,000  or  6,000 
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feet  in  elevation  is  uniformly  marked  by  a  great  excess  of  rain- 
fall, if  the  mountains  rise  sufficiently  nigh  there  is  a  decrease 
of  rainfall  near  the  summit  of  the  range.  The  maximum  effect 
on  rainfall  in  India  is  apparently  produced  at  an  elevation  of 
about  4,500  feet,  and  before  we  reach  a  height  of  10,000  feet 
the  diminution  in  the  rainfall  is  very  decided.  5.  Elevated 
plateaus  generally  have  less  rainfall  than  insulated  mountain 
peaks  of  an  equal  elevation.  6.  Another  condition  which  is 
unfavourable  to  mnfall  is  extreme  dryness  of  the  atmosphere. 
7.  Another  condition  which  is  unfavourable  to  rainfall  is  the 
absence  of  tracks  of  barometric  depression. 

The  place  which  has  the  heaviest  known  rainfall  in  the  world  is 
Cherrapunji,  a  small  Indian  station  situated  in  the  south-west  of 
Assam,  on  a  small  plateau  forming  the  summit  of  one  of  the  spurs 
<»f  the  Khasia  hills.  The  hill  on  which  Cherrapunji  is  situated 
rises  precipitously  about  4,000  feet  from  the  low  lands  of  Cachar 
and  Sylhet,  which  are  barely  100  feet  above  mean  sea  level. 
The  South-west  monsoon,  advancing  from  the  Bay  of  Bengal, 
sweeps  over  these  low  lands,  and  meeting  the  hills,  is  suddenly 
deflected  upward.  Bapid  condensation  takes  place  and  heavy 
rainfalls.  The  average  annual  rainfall  at  Cherrapunji  is  about 
500  inches,  which  falls  mostly  between  April  and  September. 
In  the  month  of  August,  1841,  the  rainfall  amounted  to  264 
inches.  The  heaviest  rainfall  in  one  day  was  40*8  inches  on 
June  14th,  1876. 

The  extremes  in  this  country  appear  very  insignificant  com- 
pared with  the  amounts  I  have  just  named,  nevertheless,  they 
are  often  considerable.  For  instance,  on  August  6th,  1857, 
the  observer  at  Scarborough  measured  9^  inches,  but  the 
rainfall  actually  exceeded  this  amount,  as  the  gauge  had  over- 
flowed. On  July  14, 1875,  more  than  5  inches  of  rain  fell  over 
Monmouthshire.  On  June  23rd,  1878,  Mr.  Symons,  by  his 
storm  rain-gauge,  recorded  a  fall  of  3|  inches  in  an  hour  and 
half.    This  was  during  a  thunderstorm. 

Thunder-storm  rains  are  often  very  hea^y,  but  are  mostly  of 
a  local  character ;  they  are  also  occasionally  accompanied  by 
hail.  On  July  8th,  1893,  two  exceptionally  violent  thunder 
and  hail-storms  occurred  in  Yorkshire,  one  at  Harrogate,  and 
the  other  at  Richmond.  In  these  storms  hail-stones  from  2  to 
3  inches  in  diameter  fell,  and  caused  great  destruction  of 
property. 

These  hail-stones  had  several  alternate  coatings  of  opaque  and 

clear  ice.    The  coatings  were  no  doubt  due  to  the  revolutions 

accomplished  by  the  hailstones  which  were  probably  drawn  in 

towards  the  vortex  of  the  storm  several  times. 

Of  course  hail-stones  are  not  often  of  this  size,  but  usually 
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take  the  form  of  little  pellets  or  balls,  and  consist  of  compacted 
ice  and  snow. 

When  the  aqueous  vapour  in  the  air  is  condensed  at  a  tem- 

{>erature  below  freezing  point  it  freezes  and  falls  in  the  crystal- 
ine  form  of  snow.  Snow  crystals  are  six-pointed  stars,  and  are  of 
great  variety.  Mr.  Glaisher,  in  the  Report  of  the  Council  of  the 
British  Meteorological  Society  for  1855,  gives  illustrations  of  151 
different  varieties  of  snow  crystals  which  he  observed  between 
February  8th  and  March  10th,  1855. 

Snow  is  much  less  dense  than  rain.  A  foot  of  snow  is  roughly 
equal  to  an  inch  of  rain.  Snow,  however,  varies  greatly  in 
density ;  with  very  dense  snow,  seven  inches  may  equal  one  inch 
of  rain,  while  with  very  light  snow  as  much  as  sixteen  inches 
may  equal  only  one  inch  of  rain. 

From  a  long  continued  series  of  rainfall  records  it  is  readily 
seen  that  there  is  a  considerable  variation  in  the  annual  amoimts. 
The  London  records  of  rainfall  show  that  from  1730  to  1750 
there  was  a  succession  of  dry  years,  and  that  from  1875  to  1883 
there  were  nine  consecutive  wet  years. 

With  regard  to  the  limits  of  fluctuation  in  the  total  rainfall, 
Mr.  Symons  has  arrived  at  the  following  results.  1.  The 
wettest  year  will  have  a  rainfall  nearly  half  as  much  again  as 
the  mean.  2.  The  driest  year  will  have  one-third  less  than  the 
mean.  3.  The  driest  two  consecutive  years  will  each  have  one- 
quarter  less  than  the  mean.  4.  The  driest  three  consecutive 
years  will  each  have  one-fifth  less  than  the  mean. 

These  are  the  broad  general  features,  and  they  appear  to  be 
applicable  to  all  parts  of  the  country,  subject  to  this  slight 
modification,  viz :  at  wet  stations  the  extremes  both  of  wetness 
and  of  dryness  are  less  pronounced  than  at  dry  ones. 

Mr.  Symons  said  a  few  weeks  ago  at  the  Society  of  Arts,  that 
thirty  years  ago  he  noticed  that  for  many  years  two  rules 
seemed  to  have  prevailed — (1)  that  every  year  ending  with  4 
had  less  than  the  average  rainfall,  except  when  that  rule  collided 
with  the  other  rule,  which  was  (2)  that  every  twelfth  year  back 
from  1860  had  more  than  the  average  rain. 

With  regard  to  the  importance  of  rainfall  data,  I  cannot  do 
better  than  quote  the  following  remarks  made  by  Sir  Frederick 
Bramwell,  F.K.S.,  at  the  Society  of  Arts,  on  February  28th  last. 
"  Where  sewage  had  to  be  pumped  it  was  most  important  to 
know  what  had  to  be  provided  for  as  an  average,  and  what  as  a 
maximum,  so  that  the  engineer  might  know  when  he  would 
have  to  give  up  pumping  and  have  resort  to  storm  overflows. 
The  matter  of  water  supply — it  could  not  be  too  frequently 
urged — was,  to  a  great  degree,  a  question  of  the  quantity  of 
rain  that  could  be  depended  on,  what  the  late  Mr.  Hawksley 
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used  to  describe  as  the  average  of  three  consecutive  dry  years. 
Last  summer,  as  in  1887,  there  were  verj*^  many  important 
towns  which  were  on  the  verge  of  a  water  famine,  than  which 
nothing  could  be  more  awful.  Fortunately,  in  London,  the 
niQch  abused  River  Thames  provided  us  with  an  unfailing 
supply,  which  was  pronounced  by  a  Royal  Commission  to  be 
w satisfactory,  and  he  believed  it  was;  at  all  events,  we  had 
no  drought.  But  it  was  of  the  greatest  necessity  that  informa- 
tion, such  as  Mr.  Sjrmons  had  collected  for  nearly  forty  years, 
should  be  continued." 

Dr.  Williams  in  the  next  lecture  will  deal  with  climate  in 
relation  to  health,  so  I  must  not  enter  upon  that  subject.  I 
would  say,  however,  in  conclusion,  that  dwellings  should  never 
^  erected  on  low  ground  which  is  by  any  means  liable  to  be 
flooded. 
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Senior  Phytician  to  tht  Hospital  for  Consumption  and  Diseases  of  the 

Chesty  Brompton, 

Being  the  fifth  of  a  series  of  lectures  on  Meteorology  in 
relation  to  Hygiene^  delivered  May  7thj  189J^ 


My  predecessors  in  this  course  of  lectures  have  described  to  you 
with  great  clearness  the  elements  of  climate,  and  it  falls  to  my 
lot  to  discuss  the  relation  of  these  elements  to  what  we  are  all 
interested  in,  viz.,  the  Health  of  the  Community.  For  Medical 
Officers  of  Health  the  climate  of  the  district  ought  to  be  as  much 
studied  as  its  drainage  and  water  supply,  though,  perhaps,  the 
latter  are  more  under  control,  but  an  intimate  knowledge  of  the 
climate  will  often  clear  up  ambiguities  of  results  in  sicloiess  and 
mortality  statistics,  and  enable  certain  precautions  to  be  taken, 
which  may  prove  of  the  greatest  advantage  to  those  entrusted  to 
their  care.  Though  many  bulky  volumes  have  been  contributed 
to  the  various  aspects  of  Healtn  and  Climate,  it  cannot  be  said 
that  definite  laws  have  as  yet  been  laid  down  as  to  their  exact 
connection,  and  chiefly  because  the  collected  facts  on  which 
such  rules  could  be  based  are  still  insuflicient  in  number,  for 
only  by  analysing  a  very  large  amount  of  evidence  could  satis- 
factory conclusions  be  arrived  at.  Mortality  bills  and  death 
rates  where  established  have  done  something,  and  army  and 
naval  medical  reports,  dealing  as  they  do  with  large  bodies  of 
picked  men  for  the  most  part  of  the  same  nationality,  serving 
in  different  quarters  of  the  globe,  and  thus  exposed  to  several 
climates  in  succession,  have,  perhaps,  done  more  still,  and 
probably  this  is  the  right  direction  for  future  labours.  Another 
difficulty  lies  in  the  great  change  that  has  been  wrought  in  our 
knowledge  of  the  etiology  and  pathology  of  many  of  the 
diseases  which  we  formerly  assigned  to  climate  causes.    This 
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list  was  at  one  time  a  long  one,  but  has  been  gradually  under- 

foing  reduction.  Many  diseases  such  as  dysentery  and  cholera, 
ave  been  traced  to  the  drinking  of  impure  water,  others  like 
yellow  fever  to  endemic  and  not  climatic  origin,  and  in  the 
^at  majority,  a  bacterial  origin  seems  highly  probable,  w^hich 
has  been  traced  in  malarious  and  in  other  fevers. 

Whilst  recognising  the  germ  origin  of  many  of  these  mala- 
dies, we  must  not  lorget  that  while  climate  is  not  the  actual 
rera  caum^  it  may,  and  probably  does,  constitute  the  principal 
conditions  under  which  the  germs  develop,  grow,  multiply  and 
dififuse  themselves,  thus  becoming  of  nearly  equal  importance 
to  the  germs.  A  glance  at  the  geographical  distribution  of 
yi'llow  tever  or  dysentery  will  show  that  they  only  prevail  in 
tropical  or  subtropical  regions,  and  that  they  reauire  a  certain 
<legree  of  temperature  for  this  development.  Yellow  fever  is 
l>erhaps  more  controlled  by  climate  than  any  fever,  for  it  is 
only  found  between  32°  42'  N.  and  22°  30'  S.  latitude.  It 
prevails,  as  you  know,  in  the  West  Indies,  the  Gulf  of  Mexico, 
and  along  the  coast  of  South  America,  as  far  south  as  Buenos 
Ayres,  and  has  occasionally  crossed  the  Atlantic  to  the  Cape  de 
Verde  Islands  and  Cape  Coast  Castle  on  the  Coast  of  Africa, 
and  even  on  rare  occasions  has  penetrated  to  the  south  of  Spain 
and  to  the  shores  of  the  Mediterranean.  Its  relation  to  climate 
is  shown  by  its  requiring  for  its  existence  and  diffusion  a  tempe- 
rature of  not  less  than  70°  F.  together  with  a  certain  degree  of 
moisture.  It  can  only  prevail  during  hot  and  moist  seasons,  but 
is  extinguished  by  a  nea\'y  rainfall,  by  cold  winds,  and  by  frost 
or  snow.  It  exists  at  sea  level  and  is  rarely  found  at  any  con- 
siderable elevation  above  the  sea.  It  infests  sea  ports,  and  as  a 
rule  the  most  crowded  and  insanitary  quarters ;  it  spreads  by 
infection  and  attacks  strangers  coming  from  northern  countries 
in  preference  ,to  natives.  Some  races,  as  the  Negroes  and 
Chinese  are  exempt.  Dysentery,  again,  though  doubtless  due 
to  bad  drinking  water,  unwholesome  food,  and  imperfect  drain- 
age, and  thus  liable  to  prevail  in  temperate  countries,  is 
uncjaestionably  far  more  common  and  serious  in  tropical 
regions,  the  conditions  of  heat  and  moisture  favouring  the 
growth  of  its  element  of  causation. 

Before  proceeding  farther,  it  may  be  well  to  make  some 
arrangement  of  the  subjects  of  this  lecture,  and  a  convenient 
one  seems  to  be  the  division  of  the  relation  of  Health  and 
Disease  to  Climate,  into : — 

(1)  How  far  Climate  is  injurious  to  health;  and 

(2)  How  far  it  is  beneficial  to  health. 

Taking  the  first,  we  ask.  In  what  way  is  climate  injurious  to 

VOL.  XV.     PABT  n.  P 


218  CLIKATS  IK  RELATION  TO  HKALTH. 

health  t  and,  proceeding  to  the  discussion  of  the  elements  of 
climate,  we  select  temperature,  and  enquire  as  to  the  effects  of 
heat  and  cold  on  human  beings.  Now  it  is  often  maintained 
that  the  human  race  can  live  and  flourish  in  any  climate,  but 
this  can  only  be  accepted  under  certain  limitations.  We  find 
that  great  heat  can  be  borne  by  individuals,  provided  the  action 
of  the  skin  be  free,  and  the  period  of  probation  be  not  too  long. 
Tillet  *states  that  in  the  town  of  La  Rochefoucault,  at  the 
bakeries,  the  female  assistants  as  a  rule  remained  ten  minutes 
in  the  oven  at  132**C.  (301'6^F.)  without  much  suffering;  but 
far  more  instructive  was  the  well  known  example  of  Messrs. 
Blagden,  Fordyce,  Banks,  and  Solander,  who  endured  a  tem- 
perature of  iW°F.  with  the  small  rise  of  body  heat  of  2i°F.,  but 
if  the  air  became  moist  and  evaporation  was  hindered,  the 
temperature  of  the  body  rose  8°F.  In  the  same  oven  with 
the  observers,  eggs  became  hard  in  twenty  minutes,  a  beef- 
steak was  cookedin  half  an  hour,  and  water  boiled. 

The  presence  of  excess  of  moisture  in  the  air  seems  to  check 
free  perspiration  and  give  rise  to  insolation  or  sunstroke,  at  com- 
paratively moderate  temperatures,  as  the  following  instance 
shows.  On  July  8th,  1853,  1,200  soldiers  marched  out  of  the 
camp  of  Beverloo,  in  Belgium,  for  Hasselt,  and  in  the  evening 
only  500  arrived;  nineteen  died  of  sunstroke,  and  a  large 
number  went  mad  and  had  to  be  confined  on  arrival  in  toe 
hospital.  Nevertheless,  the  shade  temperature  that  davdid  not 
exceed  35°  C.  (95°  F.).  Messrs.  Mahmoud  and  Ismael,  fe^mptian 
astronomers,  told  M.  Quetelet  that  they  suffered  more  trom  a 
temperature  of  30'7^C.  (87°F.)  at  Brussels  than  from  one  of 
50°  C.  (122°  F.)  at  Cairo,  owing  to  the  extreme  dryness  of  the 
air  in  the  latter  country.f 

The  evidence  from  the  United  States  is  to  the  same  effect,  for 
while  on  the  Atlantic  Coast  and  in  central  sections  of  that 
country,  where  the  rainfall  is  considerable  and  the  atmosphere 
moist,  sunstroke  is  far  from  uncommon,  as  General  Greely$ 
says,  "  the  inhabitants  of  the  Eastern  Coast  hear  with  amaze- 
ment of  temperatures  of  118°  to  128°  F.,  being  tolerated  in 
the  dry  region  of  Arizona  and  South  Colorado  without  harm, 
and  that  the  ordinary  vocations  of  farm  and  factory  are 
pursued  without  inconvenience."  This  is  due  to  the  easy  pro- 
duction of  perspiration  and  to  the  rapid  evaporation  from  the 
surface  of  the  body.  Hence  no  suffering  ensues  under  this 
great  heat,  and  sunstroke  is  unknown. 


•  Boudin:  Gtegraphie  M^cale.  t  Ibid.  Vol.  I.,  p.  397. 

t  American  Weather. 
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The  effect  of  great  heat  on  different  organs  of  the  body  is  as 
follows:  In  the  case  of  the  lungs  it  reduces  the  number  of 
respirations  from  16,  the  standard  in  temperate  climes^  to 
12*74  in  the  tropics,  accompanied  by  a  slight  spirometric 
increase,  but  not  enough  to  account  for  the  decreased  number 
of  respirations,  and  so  the  respiratory  function  is  diminished 
8*45  per  cent.  The  water  exhaled  from  the  lungs  is  reduced, 
and  the  observations  of  Parkes  and  Francis  show  that  the  lungs 
of  Europeans  dying  in  India  are  lighter  than  the  European 
standard  after  death,  proving  that  these  organs  being  brought 
less  into  physiological  activity  diminished  in  size. 

The  heart's  action  does  not  appear  to  be  materially  quickened 
or  the  pulse  rate  increased  in  the  tropics,  but  the  powers  of 
digestion  are  weakened,  the  appetite  fails,  and  the  liver 
becomes  congested  and  tends  either  to  tissue  induration 
or  abscess.  Ther  urine  is  lessened  in  amount  and  the  urea 
reduced,  possibly  from  the  smaller  amount  of  animal  food 
consumed.  The  skin  acts  freely,  and  its  secretion  is  stated 
to  increase  24  per  cent,  in  the  tropics.  The  nervous  system 
is  depressed  and  sleep  is  not  so  sound  as  in  temperate  or  cold 
climates. 

Protracted  residence  in  hot  countries  induces  further  de- 
terioration in  Europeans,  impairing  the  functions  of  digestion, 
assimilation,  and  circulation,  and  hence  the  power  of  making 
healthy  tissue :  the  tint  of  the  skin  and  the  colour  of  the  con- 
janctivae,  also  the  expression  of  premature  age,  proclaim  the 
length  of  an  European's  residence  in  the  tropics.  European 
children  demonstrate  most  forcibly  the  unfavourable  effects  of 
hot  climates,  and  in  India  it  is  generally  thought  desirable 
to  bring  them  at  an  early  age  to  a  cold  climate  like  that 
of  this  country  to  escape  the  effect  of  the  tropical  heat, 
and  few  sights  are  more  pleasing  than  to  see  triese  puny, 
pallid,  skinny,  fretful  little  ones  converted  by  British  food 
and  British  Meteorology,  into  fat,  blooming,  and  happy  English 
children. 

The  most  obvious  effect,  however,  of  great  heat  is  sunstroke, 
which  occasionally  occurs  in  temperate  as  well  as  tropical 
climates,  and  though  principally  due  to  exposure  to  the  solar  rays, 
according  to  Sir  Joseph  Fayrer,  happens  frequently  to  people 
in  houses,  barracks  and  tents,  and  not  only  when  they  are 
exposed  to  sun  heat ;  it  may  occur  by  night  as  well  as  by  day. 
The  subjects  of  sunstroke  are  generally  those  debilitated  by 
^tiiordered  health,  dissipation,  or  over  fatigue.  According  to 
Fayrer,  there  are  three  varieties  of  sunstroke,  each  characterized 
by  a  certain  group  of  symptoms ;  the  first  showing  itself  in 
exhaustion  ana  failure  of  the  heart's  action ;  the  second  in  a 
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condition  of  shock  in  which  the  nerve  centres,  and  especially 
the  respiratory  nerve  centre,  becomes  implicated,  causing  rapid 
failure  of  respiration  and  circulation ;  and  the  chief  feature  of 
the  third  is  intense  pyrexia  due  to  vaso-motor  paralysis  and  to 
the  nervous  centres  oeing  over-stimulated  and  then  exhausted 
by  the  action  of  heat  on  the  body  generally.  From  the  first 
form  recovery  is  frequent,  but  the  second  is  far  more  serious, 
and  is  generally  due  to  the  direct  action  of  the  sun's  rays  on  the 
head  and  spine.  The  brain  and  nerve  centres,  including  the 
respiratory  nerve  centre,  are  overwhelmed  by  the  sudden  rise  of 
temperature ;  respiration  and  circulation  fail,  and  the  heart  ia 
found  contracted  after  death.  The  symptoms  of  this  form  are 
generally  thase  of  violent  injury  to  the  nerve  centres,  uncon- 
sciousness, cold  skin,  feeble  pulse,  and  death  from  rapid  failure 
of  respiration  and  circulation. 

The  third  form,  the  so-called  *'  heat  fever,"  is  an  intense 
state  of  feverishness,  the  effect  of  heat  on  the  nerve  centres, 
and  through  them  on  the  vaso-motor  system,  resulting  in  the 
raising  of  the  body  temperature  to  as  high  as  108°  or  110^  F., 
or  even  higher,  by  heat,  solar  or  artificial.  This  is  the  form 
which  comes  on  at  night  or  in  the  shade,  if  the  temperature  be 
high,  and  chiefly  affects  those  exhausted  by  dissipation,  fatigue, 
or  overcrowding.  Sir  Joseph  Fayrer  teaches  us  that  all  the 
nerve  centres  suffer  from  over-stimulation,  followed  by  exhaus- 
tion, there  is  dyspnoea  of  a  hurried  gasping  kind,  great  restless- 
ness, thirst,  frequent  micturition  and  pungent  heat  of  skin, 
which  is  sometimes  dry  and  sometimes  moist.  The  pulse  varies 
from  full  and  laboured  to  quick  and  jerking,  the  face,  head  and 
neck  are  congested  to  lividity,  the  pupils  at  first  contracted,  may 
dilate  before  death.  Delirious  convulsions,  often  epileptiform, 
coma,  relaxation  of  the  sphincters  and  suppression  of  urine  pre- 
cedes the  end,  but  not  infrequently,  partial  recovery  takes  place, 
to  be  followed  later  by  relapse  and  death.  The  mortality  of  sun- 
stroke is  between  40  and  50  per  cent.,  but  of  those  who  recover 
many  are  permanently  injured,  either  in  brain  power  or  in 
general  health ;  and  we  find  as  a  result,  impairment  of  memon- , 
nervous  irritability,  headache  and  even  epilepsy,  partial  para- 
plegia, partial  or  complete  blindness,  and  extreme  intolerance 
of  heat,  and  especially  of  the  sun's  rays. 

There  are,  however,  cases  of  recovery  from  sun-stroke, 
especially  when  contracted  in  temperate  climates,  which  are 
either  complete  or  present  less  serious  lesions  than  the  above. 
In  fatal  cases,  after  death,  the  lungs  are  found  deeply  con- 
gested, the  heart  firmly  contracted,  the  venous  system  gorged, 
and  the  body  marked  by  petechisB.  The  blood  is  more  fluid 
than  usual  and  acid  in  reaction,  the  globules  have  less  tendency 
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than  usual  to  form  rouleaux  and  are  deficient  in  oxygen.  The 
body,  after  death,  for  some  time  retains  a  high  temperature 
and  the  viscera,  when  first  exposed,  feel  pungently  hot,  and 
when  incised,  drip  dark  blood.  The  brain  and  the  membranes 
are  intensely  congested  and  there  are  sometimes  serous  effusions 
into  the  ventricles  or  hoemorrhages  into  the  brain  substance. 
The  cause  of  death  is  generally  asph^'^ia,  but  apoplexy  is 
occasionallv  found. 

The  human  frame  is  able  to  withstand  great  extremes  of  cold 
when  properly  clothed  and  fed  to  meet  the  contingency,  and 
above  all,  if  the  atmosphere  be  still.  Arctic  voyagers  have 
noted  extraordinarily  low  temperatures.  Sir  John  Franklin 
recorded  a  temperature  of  —  58°  F.  or  90°  below  the  freezing 
point,  and  Sir  George  Back  one  of  —  70°  or  102°  F.  below  it. 
The  lowest  temperature  seems  to  have  been  recorded  at  Wer- 
chojansk  in  Siberia  which  was  —  90°  or  122°  F.  below  freezing 
point,  and  this  cheerless  station  in  the  valley  of  the  lana, 
owing  to  its  latitude,  receives  no  sunshine  during  December, 
and  lor  the  rest  of  the  winter  the  sun  is  so  little  above  the 
horizon  that  the  rays  have  not  sufficient  power  to  counteract 
the  intense  cold  caused  by  radiation. 

If  exposure  to  cold  be  prolonged  and  the  circulatory  and 
thermogenic  powers  cannot  be  maintained,  the  smaller  arteries 
and  capillaries  contract  and  no  longer  permit  the  passage  of 
-  blood  corpuscles,  and  all  physiological  ana  chemical  changes  are 
arrested.  Various  parts,  including  the  extremities,  becomes 
starved,  and  death  of  certain  parts  takes  place  by  frostbite  or 
gangrene,  commencing  first  in  the  toes  and  fingers. 

The  effect  on  the  blood,  as  seen  in  Drs.  Bristowe's  and  Cope- 
man's  experiments,  in  a  case  of  paroxysmal  hoemoglobinuria, 
show  rapid  and  wholesale  destruction  of  the  red  globules. 

Prolonged  exposure  to  extreme  cold  gives  rise  to  languor  and 
lowering  of  the  sensibility.  The  individual  loses  all  power  of 
re-action  and  sinks  to  sleep,  often  to  wake  no  more,  as  is 
witnessed  on  the  long  marches  of  troops  through  the  snow,  the 
form  of  death  being  coma.  Another  effect  of  cold  is  to  produce 
brain  excitement,  delirium,  incoherency  and  thickness  of  speech 
and  symptoms  like  those  of  intoxication.  Death  occurs  by 
syncope  or  asphyxia.  It  was  remarked  by  the  famous  Larrey 
during  the  retreat  from  Moscow,  that  the  troops  which  endiu'ed 
the  cold  best  were  not  the  northern  ones,  but  the  southern, 
such  as  the  Spaniards,  Italians,  and  southern  French,  who 
resisted  the  cold  better  and  maintained  their  discipline  for  a 
longer  period. 

A  difficult  question  to  answer  is  how  atmospheric  humidity 
inflaences  human   life,   because  in  most  cases  this  is  largely 
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mixed  up  with  soil  humiditj.  The  last  has  been  shown  to  have 
considerable  effect  on  the  causation  of  disease,  and  we  know 
that  it  is  an  important  factor  in  the  production  of  consumption, 
bronchitis,  and  rheumatism,  as  the  researches  of  Buchanan, 
Bowditch,  and  others  have  shown.  Climates  where  there  is 
much  humidity  and  a  large  rainfall,  while  highly  beneficial  to 
vegetation,  may  act  injuriously  on  human  life  in  two  ways; 
firstly,  by  raising  the  level  of  the  subsoil  water  and  thns 
rendering  buildings  and  surroundings  damp.  In  this  way  are 
promoted  rheumatism,  bronchitis,  and  possibly  phthisis ;  and 
secondly,  by  obscuring  or  diminishing  the  wholesome  effects  of 
the  sun's  rays,  for,  while  undoubtedly  the  tints  of  British 
complexions,  as  contrasted  with  those  of  continental  or  southern 
nations,  owe  much  to  the  moist  vaporous  envelope  through 
which  the  sun  has  to  shine  in  our  Isles,  yet  it  must  be  re- 
membered that  a  certain  percentage  of  sunshine  is  requisite  for 
the  full  development  of  the  process  of  sanguification,  and 
recent  observations  show  that  in  misty  districts  with  a  large 
rainfall  like  Dartmoor,  the  prevalent  cUsease  is  anaemia.  Sun- 
shine has  been  demonstrated  to  exercise  a  bactericidal  effect  on 
pathogenic  and  other  organisms  and  to  hinder  the  evolution  of 
the  tubercle  bacillus. 

Among  the  elements  of  climate  which  affect  health  or  disease 
is  wind^  and  it  may  be  safely  asserted  that  as  a  rule  it  exercises 
a  beneficial  influence  in  removing  exhalations  of  all  kinds,  pro- 
ducing evaporation  from  the  body  surface  and  in  promoting  the 
complete  ventilation  of  the  atmosphere.  Calmness  and  stillness 
of  air  is  favourable  to  bacterial  growth  and  multiplication, 
whereas  a  strong  northerly  or  north-easterly  wind  is  generally 
the  means  of  sweeping  away  the  residue  of  an  epidemic  which 
may  have  been  lurking  for  some  time  in  a  neighbourhood.  So, 
though  wind  blowing  from  a  hot  or  from  a  cold  quarter  may 
prove  an  unwelcome  guest  to  the  region  visited,  yet  on  the 
whole  it  is  the  means  of  equalizing  climate,  and  of  distributing 
moisture  by  aerial  circulation. 

Coming  now  to  diseases  prevailing  in  hot  climates  and  ap' 
parently  dependent  for  such  prevalence  on  the  special  conditions 
of  those  climates,  it  will  be  noted  that  dysentery  and  its  frequent 
companion,  which  is  also  not  rarely  its  sequela,  liver  disease, 
form  part  of  the  group.  A  map  of  the  geographical  distribu- 
tion of  these  diseases  snows  that  liver  disease  is  confined  to  hot 
countries  and  does  not  largely  overstep  the  limits  of  the  tropics, 
whereas  dysentery  has  a  somewhat  wide  range,  but  prevails 
with  far  greater  virulence  in  the  tropics  than  in  sub- 
tropical and  temperate  regions.  Fayrer  shows  that  at  Calcutta 
the  deaths  from  dysentery  and  diarrhoea  amounted  in  one  year 
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from  14,930  in  June,  1880,  to  23,969  in  January,  and  this 
appears  to  be  greater  in  winter  than  in  summer,  increasing 
apparently  with  the  lowering  of  the  temperature  after  the 
extreme  heat.  Europeans  are  thought  to  be  more  liable  to 
malarial  fever  than  natives,  but  this  is  not  altogether  proved, 
for  Waring  shows  by  a  comparison  of  the  relative  prevalence  of 
fever  in  tne  European  and  native  troops  of  the  Madras  army 
for  ten  years  (1829  to  1838),  that  while  the  percentage  of 
admissions  from  fever  was  for  Europeans,  12*8,  for  natives  it 
was  16' 7,  and  the  mortality  for  Europeans  was  "12  against  '24 
for  natives.  Malarious  fever  prevails  extensively  in  tropical 
Africa,  but  here  natives  do  not  seem  as  liable  as  Europeans,  in 
fact,  negroes  were  at  one  time  held  to  be  exempt ;  but  Surgeon 
Parke  proved  that  natives  of  Western  and  Central  Alfrica, 
though  they  might  be  acclimated  at  home,  if  they  removed  to 
another  part  of  the  country,  lost  their  immunity  and  were  as 
liable  to  contract  malarial  fevers  as  Europeans.  Therefore  it 
will  be  seen  that  race  does  not  ensure  protection. 

The  close  connection  of  malaria  with  soil  is  shown  in  various 
ways.  If  the  sun's  rays  are  prevented  from  reaching  the  soil 
by  the  interposition  of  paving  as  has  been  done  in  many  parts 
of  the  city  of  Rome,  malaria  ceases ;  and  if  a  marsh  be  flooded 
from  the  sea,  and  thus  a  layer  of  salt  water  covers  the  soil, 
malarious  influences  disapj^ear.  On  the  other  hand,  it  is  pro- 
moted by  the  rapid  drying  up  of  marshes,  beds  of  rivers  and 
streams,  and  especially  by  the  breaking  up  of  such  soil,  when 
fresh  surfaces  are  exposed  to  the  sun's  influence.  According 
to  Parkes  the  si>ecial  soils  which  appear  to  promote  malaria  are 
the  following: — (1)  Alluvial  soils,  old  estuaries  and  deltas.  (2) 
Sands,  if  there  be  impermeable  clay  or  marly  subsoil,  and  old 
water  courses.  (3)  The  lower  parts  of  chalk,  if  there  be  a  sub- 
soil of  clay  or  gault.  (4)  Weathered  granite  trap  rocks,  if 
vegetable  matter  has  become  intermixed.  (5)  Rich  vegetable 
soils  at  the  foot  of  hills.  Fayrer  holds  that  subsoil  water  or 
damp  is  the  essential  condition  of  malaria,  and  especially  if  the 
subsoil  be  impregnated  with  a  certain  amount  of  stagnant 
moisture,  and  this  is  jirobably  present  in  many  of  those  localities 
in  which  the  appearance  of  malaria  is  so  difficult  of  explanation. 

Malaria  appears  to  be  at  its  worst  in  the  drying  up  season 
after  rains  but  during  the  rains  it  is  less  sevei'e.  W  hilst  turn- 
ing up  new  soil  generally  increases  the  danger  of  malaria, 
draining  and  cropping  the  same  soil  afterwards  diminishes  it. 

In  the  South  of  Europe  deltas  of  rivei^s  and  tlie  low  lying 
districts  with  a  certain  amount  of  marsh,  are  the  common  foci 
of  malaria.  Altitude  exercises  some  protecting  influence,  and  in 
the  malarious  districts  in  South  Italy,  the  villages  are  built  on 
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the  hills  for  this  reason,  but  it  has  been  shown  that  wind  may 
cany  the  malarial  poison  up  the  sides  of  mountains  and  indeed 
over  their  tops.  Surgeon  JParke  mentions  having  met  with  it 
in  Equatorial  Africa  on  a  dry  plain  10,000  feet  in  height,  so  that 
elevation  must  not  be  reckoned  on  as  giving  complete  protec- 
tion. There  seems  to  be  some  relation  to  rainfall,  as  in  tropical 
countries  it  appears  to  prevail  in  districts  with  a  large  rainfall, 
as  in  the  Indian  ^erai,  possibly  on  account  of  the  constant 
presence  of  subsoil  water. 

The  cause  of  malaria  is  now  held  by  competent  authorities  to 
be  a  protozoon  or  vegetable  micro-organism,  inhabiting  the 
blood  of  man  and  of  some  of  the  lower  animals.  It  was  dis- 
covered by  Laveran  in  1880  in  human  blood  at  Algiers.  Klebs 
and  Tommasi  Crudeli  had  previously  succeeded  in  isolating  the 
Bacillus  malarise  from  the  low  lying  atmosphere  over  marshes 
and  from  the  soil,  with  which  they  inoculated  rabbits,  with  the 
result  of  producing  a  malarial  paroxysm  with  enlargement  of 
the  spleen ;  but  Laveran's  interesting  researches,  confirmed  by 
those  of  Marchiafava,  Vandyke  Carter,  Councilman,  Osier,  and 
others,  appear  to  point  to  a  very  close  connection  between  the 
pla»nu)dium^  as  he  calls  it,  and  the  ague  attacks,  and  he  is 
inclined  to  think  that  the  malarial  germ  is  a  single  but  poly- 
morphic organism,  and  that  the  type  of  the  fever  depends  in 
part  on  the  particular  form  of  germ,  and,  in  part,  on  the 
condition  of  the  patient  and  his  tolerance  of  the  organism. 
Laveran  describes  four  forms  of  the  protozoon— (1)  amoeboid 
spherical  bodies  with  nuclei ;  (2)  crescentic  shapes  with  nuclei ; 
(3)  rosettes;  and  (4^  flagellate  bodies.  These  last  are  very 
delicate,  and  are  found  in  fresh  blood  and  difficult  to  see,  except 
when  the  blood  is  in  motion.  They  may  be  contained  in  the 
blood  plasma,  or  in  the  substance  of  the  red  corpuscles. 

In  acute  malarial  fever  the  amoeboid  bodies  are  seen  either 
occupying,  or  adhering  to,  a  certain  number  of  red  globules,  at 
whose  expense  they  appear  to  develop,  deriving  their  pigment 
from  them.  During  the  paroxysm  they  undergo  segmentation, 
the  resulting  segments  varying  greatly  in  size,  and  being 
colourless  and  transparent.  According  to  Laveran  the  crescentic 
forms  of  the  germ  are  common  in  the  blood  of  the  quartan,  and 
irregular  types  of  disease,  and  in  malarial  cachexia.  They  are 
larger  in  diameter  than  red  globules,  and  have  occasionally  fine 
lines  forming  tlie  ends  of  their  crescents.  They  are  said  to  be 
more  common  in  autumn.     Quinine  is  found  to  exercise  some 


*  P»ludigni,  translated  by  J.  W.  Martin,  M.D.,  New  Sydenham  Society, 
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effect  on  the  amoeboid  form  of  the  germ,  but  less  on  the 
crescentic.  The  leucocytes  are  believed  to  antagonize  the 
parasites,  and  spontaneous  recovery  from  malarial  fever  is 
attributed  to  their  destructive  influence  either  on  the  germs  or 
their  toxines.  Golgi  thinks  that  there  are  several  distinct 
parasites  which  are  developed  periodically,  and  would  account 
for  the  paroxysmal  character  of  the  symptoms  of  ague,  by  a 
correspondence  with  the  various  stages  of  development  of  the 

ferms.  He  finds  a  plasmodium  in  the  blood  of  patients  several 
ours  before  the  onset  of  the  fever  ahout  one-fourth  the  size 
of  a  red  globule,  which  gradually  occupies  the  red  discs  at  the 
expense  of  their  substance,  which  it  converts  into  small  rods  and 
granules.  The  plasmodium  waxes  and  the  red  cori)uscle  wanes 
until  it  is  scarcely  visible.  Finally  the  pigment  of  the  blood 
corpuscle  is  gradually  devoured  by  the  parasite  plasmodium, 
which  absorbs  the  pigment  granules  into  its  centre,  and  shows 
a  marked  tendency  to  subdivide.  Radiating  lines  mark  off  its 
substance  into  separate  masses.  New  cells  are  formed,  which 
attack  other  red  discs  and  destroy  these  in  turn. 

In  tertian  ague  the  organism  completes  its  development  in 
two  days,  and  has  a  more  distinct  outline  than  in  quartan 
ague.  In  quartan  ague  the  outline  is  coarser,  the  pigment  rods 
and  granules  are  thicker,  and  the  evolution  takes  three  days. 
Malarial  fever  has  been  transmitted  from  patient  to  patient  by 
inoculation  with  the  blood.  It  cannot  be  inoculated  into  birds. 
Malarious  poison  may  enter  the  body  either  through  inhalation, 
or  in  liquids  swallowed. 

Unfortunately  we  have  no  time  to  discuss  other  diseases  pro- 
duced or  aggravated  through  the  action  of  climates,  but  must 
now  pass  on  to  consider  the  second  part  of  our  subject,  viz., 
how  far  climate  is  beneficial  to  health.  Doubtless  race  is 
largely  mixed  up  with  this  question,  and  the  climate  which 
would  benefit  a  European  might  have  the  reverse  effect  on  a 
negro  or  Polynesian.  The  motive  of  some  of  the  great  migra- 
tions  of  nations  and  races  may  have  been  partly  due  to  the 
search  after  a  better  climate,  but  in  many  instances  it  was 
clearly  for  the  sake  of  gain  or  of  fertility  of  soil,  or  through 
the  compulsion  of  a  stronger  race,  and  the  climate  of  the  land  m 
which  the  wanderers  settled  down  was  not  invariably  a  desirable 
one.  If  we  judge  countries  by  the  vigour  of  their  races,  we  shall 
unquestionably  award  the  prize  to  the  northern  and  especially  to 
mountainous  districts,  where  the  severe  climate  and  difficulties 
of  subsistence  stimulate  the  inhabitants  to  great  exertions,  and 
promote  both  physical  and  moral  development.  Two  races 
have  for  centuries  continued  their  migrations,  the  Gypsies  and 
the  Jews,  and  about  the  latter  there  are  seversd  curious  f acts* 
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As  a  role  they  can  hardly  be  said  to  have  a  settled  home,  but 
have  spread  to  all  parts  of  the  globe,  and,  though  an  oriental 
race,  have  managea  to  thrive  and  multiply  and  preserve  their 
characteristics  in  all  climes,  and  in  spite  of  opposing  circum-* 
stances.  This  can  hardly  be  said  of  any  other  people.  The 
Anglo-Saxon  race  flourishes  to  a  wonderful  degree  in  temperate 
regions  and  forms  prosperous  colonies,  but  in  tropical  countries 
like  India  it  neither  thrives  nor  multiplies,  and  has  to  be  re- 
plenished from  time  to  time  from  the  parent  countiy. 

The  climates  which  a  modem  physician  utilizes  in  the  treat- 
ment of  disease  and  in  the  promotion  of  health  are  various,  but 
the  principal  groups  now  recommended  may  be  summed  up  as 
(1)  The  dry,  warm,  or  desert  climate ;  (2)  Marine  climates  of 
all  kinds;    and   (3)  Mountain   climates.     The  first  group  is 
exemplified  by  the  climate  of  the  deserts  which  are  to  be  found 
in  Africa,  Asia,  North  America,  and  Australia.     Taking  the 
Egyptian  desert  as  a  type,  we  find  the  principal  qualities  are : 
firstly,  great  warmth  from  the  sun's  rays,  and  corresponding 
extremes  of  temperature  froin  radiation ;  a  maximum  of  111°  F. 
and  a  minimum  at  night  of  35°  F.  are  noted,  with  an  enormous 
daily  range.     Secondly,  dryness  of  atmosphere  as  shown  in  the 
small  rainfall  which  is  almost  nil  in  Upper  Egypt,  and  small  at 
Cairo  (1*22  inches)  with  a  difference  between  the  wet  and  dry 
bulbs  amounting  often  to  24®  F.     The  dryness  is  also  evidenced 
bv  the  mummies  which  remain  unchanged  in  the  desert  for 
centuries.     Thirdly,  great  atmospheric  purity  shown  by  the 
entire  absence  of  carbonic  acid  in  desert  air  given  bj'-  Prince 
Zagiell's  experiments,  and  by  its  asepticity.     This  is  proved  by 
putrefaction  being  checked;   meat  instead  of  undergoing  de- 
composition becomes   dry  and  mummified,   and  wounds  heal 
rapidly.    Fourthly,  occasional  hot  winds,  such  as  the  Khamsin 
or  S.E.  wind  which  shrivels  up  vegetation,  and  for  the  time 
inducing  languor  both  in  Europeans  and  natives.      This  dry 
climate  in  winter  exercises  a  most  benefical  influence  on  many 
forms  of  phthisis,  on  diseases  the  offspring  of  damp,  such  as 
rheumatism  and  bronchitis,  on  chronic  pneumonia  and  asthma, 
and  owing  to  the  coolness  of  the  nights  by  inducing  sleep,  it  is 
of  great  service  in  many  forms  of  nerve  disease. 

Our  second  group  is  a  very  large  one,  and  includes  all 
climates  characterized  by  the  preoominence  of  the  marine 
element,  and  partaking  of  it  in  different  degrees,  combined 
with  varying  amounts  of  warmth  and  moisture.  It  comprises 
the  climate  of  sea  voyages  to  many  parts  of  the  world ;  that  of 
coasts  washed  by  warm  ocean  currents,  like  our  British  South 
coast  places  ancf  Southern  California ;  also  climates  with  tem- 
peratures equalized  by  tropical  seas,  such  as  Madeira  and  the 
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Canaries ;  or  again,  where  the  stimulating  warm  influence  is 
the  chief  feature,  as  in  the  Mediterranean  health  stations.  I 
cannot  profess  to  discuss  these  varieties  of  marine  climates  here, 
but  must  refer  you  to  my  recently  published  work  on  Aero- 
therapeutics*  for  fuller  information  on  climates  and  their 
results,  so  will  only  briefly  touch  on  the  characteristics  of  the 
climate  of  sea  voyages.  These  are  eauality  of  day  and  night 
temperature,  a  large  amount  of  humidity,  and  some  degree  of 
asepticity.  The  typical  sea  voyage,  that  from  England  to 
Australia  round  the  Cape  of  Good  Hope,  when  undertaken  in 
October  or  November,  gives  a  range  of  temperature  between 
47°  and  82°  F.,  an  average  relative  humidity  of  82  per  cent., 
and  about  twenty  rainy  days  in  three  months.  The  most 
beneficial  period  of  the  voyage  is  that  spent  in  temperate 
climates,  and  the  least  beneficial  that  in  the  tropics ;  the  effect 
of  which  on  sailors  has  been  shown  by  Rattray  to  be  injurious, 
resulting  in  considerable  loss  of  weight,  this  being  intensified  if 
a  salt  diet  and  muscular  exertion  be  added.  According  to  him, 
in  the  tropics,  the  urine  diminished  42  to  59^  per  cent.,  and 
the  perspiration  increased  from  8^  to  30  per  cent.  There  was 
a  diminution  of  4^  per  cent,  of  the  fluid  exhaled  by  the  lujjp 
and  a  slight  increase  in  that  excreted  by  the  bowels.  The 
kidneys  appear  to  be  the  chief  eliminators  of  surplus  water,  but 
the  action  of  the  skin  is  most  marked  in  the  tropics  and  that  of 
the  kidneys  in  temperate  climates. 

Invalids,  being  well  fed  and  not  liable  to  great  physical 
exertion,  do  better  than  sailors  in  tropical  seas ;  but  even 
among  them,  cOs  seen  in  the  Red  Sea,  the  results  are  sometimes 
disastrous,  and  the  passage  from  this  sea  to  the  Mediterranean 
and  to  a  much  cooler  atmosphere,  has  produced  albuminuria. 

The  great  benefit  of  sea  voyages  is  the  entire  rest  of  mind 
and  boa\%  the  promotion  of  sleep  of  the  soundest  kind,  the 
abundance  of  fresh  air  without  fatigue,  and  the  astonishing  in- 
crease of  appetite  and  gain  of  weight,  which  last  is  rarely 
equalled  on  shore. 

Sea  voyages  seem  most  to  benefit  chronic  diseases,  such  as 
chronic  pleurisy  and  empyema  and  bronchitis;  all  forms  of 
scrofula  and  struma;  cases  of  limited  excavation  in  phthisis, 
hcemorrhagic  phthisis,  and  various  neuroses,  especially  cases  of 
insomnia. 

The  third  group  is  that  of  mountain  climates,  the  home  of 
hardy,  though   necessarily  scanty  populations,  which  enjoy  a 


*  **  Aero-therapeutics,  or  the  Treatment  of  Lung  Diseases  by  Climate 
Macmillan  &  Co. 
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remarkable  immunity  from  many  forms  of  disease.  When 
contrasted  with  lowlanders,  the  highlanders  are  generally  taller, 
with  broader  and  deeper  thoraces,  and  greater  powers  of  en- 
durance in  walking ;  and  this  is  true  of  all  mountain  races,  be 
they  natives  of  the  Himalayas,  Andean  Indians,  Swiss  or 
Tyrolean  guides,  or  Scotch  Highlanders. 

The  mountain  ranges  chiefly  utilized  for  climatic  purposes 
are  the  Alps,  the  Kocly  Mountains,  the  Andes,  the  Himalayas, 
the  Nilghiris  and  the  Zwartebergen,  Nieuwveld  and  the  Dra- 
kensberg  in  the  Cape  Colony.  These  ranges,  differing  as  they 
do,  in  altitude,  latitude,  and  meteorology,  present  certain  cli- 
matic characteristics,  which  are  for  the  most  part  absent  in 
lowland  districts,  viz.,  (1)  diminished  barometric  pressure  and 
consequent  rarefaction  of  the  atmosphere ;  (2)  diathermancy  of 
the  air,  owing  to  the  increased  facility  with  which  the  sun's 
rays  are  transmitted  through  an  attenuated  medium,  having, 
according  to  Dr.  Denison,  an  increase  in  the  difference  between 
the  sun  and  shade  temperatures  of  1°  F.  for  every  rise  of  235 
feet;  (3)  dryness  of  air,  from  a  low  temperature  causing  ab- 
sence of  fog  and  mist ;  and  (4)  asepticity  and  freedom  from 
or^nic  germs. 

The  physiological  effects  of  mountain  climates,  as  show^n  on 
healthy  or  sick  persons  ascending  from  the  lowlands,  are  briefly 
the  following: — The  skin  is  tanned  by  the  solar  rays,  and 
especially  by  the  ultra  violet  rays  (Bowles),  the  circulation  is  at 
first  quickened,  and  the  heart's  impulse  increased  in  power,  but 
at  the  end  of  six  or  eight  weeks  the  pulse  rate  becomes  less 
rapid,  and  it  eventually  is  slower  than  normal.  Respiration  is 
at  first  quickened,  but  after  about  the  same  time  it  becomes 
slower,  and  also  falls  below  normal,  the  inspirations  being 
deeper,  and  the  expirations  (Ruedi)  more  complete.  The 
quickening  of  the  circulation  and  respiration  is  accompanied  by 
thirst,  by  a  reduction  in  the  Wood  pressure,  and  in  the  urea 
excreted  by  the  kidneys,  but  more  carbonic  acid  (Marcet)  and 
water  are  eliminated  from  the  lungs  as  might  be  expected  from 
more  oxygen  being  inhaled.  Later  on,  when  acclimatization  is 
complete,  the  normal  amount  of  urea  is  again  excreted,  and  the 
blood  pressure  increases. 

Coincidently  with  the  slowing  of  the  respiration,  there  is  an 
extension  of  the  thorax  in  several  directions,  causing  an  increase 
of  the  circumference  measurements  of  from  1  to  3  inches,  with 
increased  mobility  of  the  chest  walls. 

All  this  points  to  greater  physiological  activity  of  the  pul- 
monary organs  from  the  necessities  of  a  rarefied  atmosphere 
leading  to  greater  development,  and  it  must  be  noted  that  all 
mountain  races  have  large  and  deep  chests,  and  are  able  to 
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inarch  great  distances  and  to  climb  mountains  with  comparative 
ease.  The  efFect  of  high  altitude  ch'mates  on  healthy  persons  is 
excellent,  and  on  most  forms  of  phthisis  it  has  been  shown  by 
my  statistics  to  far  surpass  in  results  any  other  set  of  climate 
agents.  At  the  same  time  this  is  a  two-edged  weapon,  and  in 
many  cases  of  disease,  such  as  those  of  the  heart,  liver,  brain, 
and  in  emphysema  and  in  bronchitis,  as  well  as  in  the  case  of 
the  aged  and  of  those  with  weakly  constitutions,  it  must  be 
avoided  as  most  harmful.  Finally,  the  mountains  are  highly  to 
be  recommended  as  playgrounds  for  the  mentally  tired  workers 
and  for  the  young,  who  can  rest  their  brains  and  work  their 
muscles,  and  by  inhaling  pure  aseptic  air,  may  renew  health 
and  vigour,  and  return  to  their  auties  refreshed  as  well  as 
recreated. 
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FOG,   CLOUD,  AND   SUNSHINE. 

By  F.  GASTER,  F.RMet.Soc. 

Being  the  Sixth  of  a  series  of  lectures  on  Meteorology  in 
relation  to  Hygiene.     Delivered  May  lOthj  1894* 


It  must  be  evident,  to  all  who  consider  the  matter  carefully, 
that  either  of  the  subjects  proposed  for  this  lecture — ^Fog, 
Cloud,  or  Sunshine — ^would  furnish  abundant  material  sufficient 
for  a  lecture,  without  the  aid  of  the  other  two ;  so  that  if  those 
whom  I  address  find  manj  points  neglected  on  which  they  would 
gladly  have  heard  something,  I  trust  that  they  will  understand 
that  the  question  of  *'  time '  is  the  only  one  which  prevents  me 
from  dealmg  with  them  more  fully  than  I  would  otherwise  have 
done.  I  must  ask  my  hearers,  therefore,  to  leave  to  me  the 
selection  of  the  points  on  which  I  may  touch,  and  also  for  their 
indulgence  while  I  deal  with  them  as  fully  as  I  can. 

To  Degin — Fog,  as  we  are  about  to  consider  it,  is  an  aggregation 
in  the  lower  stratum  of  the  atmosphere,  of  mjTiads  of  minute 

Erticles  of  water,  now  pretty  well  known  as  ^*  water  dust." 
i  most  conspicuous  effect  is  the  obstruction  of  rays  of  light 
through  the  atmosphere — the  obstruction  varying  in  intensity 
with  the  fog's  density.  It  appears  sometimes  in  a  "  wet "  con- 
dition, moistening  to  a  considerable  extent  bodies  exposed  to  its 
influence,  producing  the  sensation  of  exceedingly  minute  rain 
drops  on  the  face,  &c.,  and  dropping  from  the  boughs  of  trees  as 
though  they  had  been  rained  on ;  at  other  times  it  is  in  a  com- 
paratively dry  condition — ^not  damping,  or  scarcely  damping, 
objects  exposed  to  it,  not  producing  the  sensation  of  minute  rain 
drops  falling  on  the  face,  and  not  dropping  from  trees,  &c.,  as  the 
wetter  fogs  do.  In  large  towns  and  cities  a  very  dry  modification 
is  often  observed,  the  causes  of  which  are  mainly  local,  but  in  all 
true  fogs  the  basis  of  the  phenomenon  is  the  water  dust  extracted 
from  the  atmosphere,  or  introduced  into  it  by  some  moist  object. 
Fog  may  be  formed  in  various  ways,  e.g,^  (1)  by  the  contact 
of  two  air  currents,  the  temperature  of  which  when  mingled  is 
rather  lower  than  that  of  their  dew-point ;  (2)  by  a  damp  air 
corrent  passing  over  some  cold  object  (such  as  a  cold  river), 
when  the  colder  object  condenses  into  a  shallow  fog  the  vapour 
in  the  lower  part  of  the  air ;  (3)  by  the  advent  of  a  cold  air 
cxirrent  over  relatively  warm  water,  when  the  water  discharges 
into  the  air  vapour,  which  at  its  existing  temperature  the  air  is 
unable  to  hold  in  suspension,  and  which  consequently  assumes 
the  form  of  fog.  The  most  common  way  is  by  the  rapid  cooling 
of  the  earth's  surface  by  the  radiation  of  its  heat  into  space 
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during  long,  clear,  quiet,  nights,  when  the  temperature  falls 
below  the  dew-point;  the  air  being  still,  its  moisture  is  thus 
changed  into  tog,  which  appears  first  at  the  ground  and 
gradually  spreads  upwards.  Valleys  are  excellent  localities 
in  which  this  operation  may  be  carried  on,  the  air  being  kept 
very  still  by  the  surrounding  hills,  while  the  radiation  of  heat 
goes  on  interruptedly,  both  from  the  valley  and  the  hill  sides. 

Now  it  has  been  shown  by  Dr,  Aitken  that  an  excess  of 
vapour  may  exist  in  any  given  space,  and  appear  in  the  form  of 
heavy  dew  without  the  appearance  of  fog,  provided  the  atmos- 
phere be  entirely  free  from  particles  of  dust  or  smoke,  but  that 
the  introduction  of  extremely  minute  dust  at  once  brings  about 
its  condensation  in  the  form  of  fog — the  dust  particles  forming  a 
series  of  nuclei,  round  which  the  water  can  collect.  We  might 
consequently  expect  that  the  smoke  produced  in  large  to^^ns 
would  turn  them  into  positions  peculiarly  favourable  for  the 
development  of  fog,  when  the  atmospheric  conditions  already 
referred  to  have  been  established.  This  is  found  to  occur,  and, 
as  many  or  most,  of  our  largest  towns  lie  in  river  valleys,  they 
are  completely  adapted  to  become  fog-producing  centres,  and 
are  for  other  reasons  also,  the  localities  in  which  the  pheno- 
menon is  exhibited  in  its  worst  aspects.  The  mere  term  '*  London 
Fog "  has  earned  for  itself  a  most  unenviable  reputation,  and 
most  of  our  large  cities  are  somewhat  similarly  notorious,  but 
yield  to  the  Metropolis  as  regards  both  frequency  and  intensity 
on  account  of  its  enormous  size. 

Let  us  now  reconsider  what  are  the  atmospheric  conditions 
favourable  for  the  development  of  fog.  They  are  still  calm 
air,  low  temperature,  a  clear  sky,  and  (some  add)  high  barome- 
tric pressure.  The  last  named,  however,  may  probably  be  only 
incidentally  present  when  the  other  features  are  secured,  and 
take  no  active  part  in  the  f og«making.  Of  the  two  great  weather 
systems  which  present  themselves  to  us  in  nature  (the  Cyclonic 
and  Anticyclonic)  it  is  the  latter  which  brings  to  us  the 
requisite  conditions,  and  this  chiefly  during  the  colder  half  of 
the  year.  In  this  system  the  pressure  is  high  and  unifoim,  the 
temperature  low,  the  wind  light  or  calm,  and  the  sky  clear.  No 
sooner  are  such  conditions  established  than  the  fog  begins  to 
appear — first  in  the  large  cities  and  towns,  then  in  the  lower 

f)arts  of  the  countrj^,  and  the  longer  the  anticyclonic  conditions 
ast,  the  worse  the  fog  becomes  in  the  cities  and  towns  which 
it  covers.  The  chief  qualities  of  dry  (anticyclonic)  fogs  in  towns 
are  well  known;  they  obstruct  light  to  such  an  extent  that 
on  some  occasions  an  object  at  from  three  to  five  feet  distant 
is  invisible  even  in  daytime;  they  invade  public  buildings 
and  private  dwellings,  and  are  apparently  uninfluenced  by  the 
presence  of  even  a  bright  fire,  or  high  temperature  in  the  room ; 
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(I  have  known  a  room  full  of  fog  with  the  temperature  artificially 
raised  to  70^  F.)  Dry  fogs  also  obstruct  the  free  radiation  of 
heat,  so  that  while  the  sun's  heat  rays  do  not  reach  us  from  above, 
the  warmth  generated  by  the  thousands  of  fires  in  the  towns  can- 
not escape  freely  into  the  higher  parts  of  the  atmosphere ;  the 
result  is  that  during  fogs  the  temperature  within  towns  is  often 
very  many  degrees  higher  than  that  registered  in  the  suburbs 
where  the  sky  is  clear.  Nor  is  this  all,  for  fogs  prevent  the  free 
escape  of  sulphurous  and  other  vapours,  emanating  from  chim- 
neys, and  putrescent  matter  from  other  sources,  to  the  serious  in- 
juryof  the  inhabitants,  and  of  plants  exposed  to  their  influence. 
London  and  other  large  towns  are  at  times  for  days  together  in 
a  state  of  complete  or  nearly  complete  darkness,  and  often  the 
air  becomes  so  charged  with  soot,  sulphur,  and  various  other 
injurious  matters,  that  the  mucous  membranes  are  affected  to  a 
serious  extent,  and  people  suffering  from  delicate  membranes  suc- 
cumb in  large  numbers ;  others  suffer  seriously,  but  not  fatally, 
and  none  fully  escape  discomfort.  In  the  open  country  these 
conditions  are  not  nearly  so  prevalent,  and  even  within  the 
urban  districts,  dwellers  in  the  thinly  populated  parts  suffer  less 
than  those  in  parts  where  the  population  is  more  dense  and  the 
position  more  central.  It  is  the  domestic  fires  which  contribute 
the  lion's  share  of  the  poisonous  ingredients,  and  it  has  not  yet 
been  satisfactorily  proved  that  the  burning  of  so-called  *' smoke- 
less "  coal  would  do  very  much  to  ameliorate  the  evil. 

The  following  Tables  are  compiled  from  Values  given  by  the 
'^ Manchester  Field-Naturalists  and  Archaeologists'  Society": — 

Table  1. 

Showing  the  maximum  and  minimum  amounts  of  Sulphur 
found  in  the  air  at  the  Town  Hall,  Manchester,  during  each 
of  the  months,  September,  1891  to  August,  1892.  [Expressed 
in  milligrammes  of  S  O3  per  100  cubic  ft.  of  air.] 


MoDiht. 

Max. 

Mln. 

Means. 
20 

I89I.   September  

27 

140 

20-5 
1*27 

1-0 

October 

1-2                              3-4 

November    

D<*cea]ber    

1692.    Jaoiiftrv 

2-9                             6  2 
3-4                           101 
47                             9-1 

FebriiATy 

8*9 

6rt 
7« 
61 
27 
1-3 
10 
30 

7-1 

Marcb 

2rt7 

18*5 

41 
4.4 

2-4 
4-4 

10-5 

127 

Auril 

10-3 

Jiy .:.::::::.:: 

3-4 

June 

26 

July 

Aiimiit 

17 
3-9 

U<«Da-Hin  MoDtha 

Q.O        .1/9-3  Nov.  to  April. 

I  a  oiniueointT'i  iiM  rf», 
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Table  2. 
Showing  from  observations  made  at  Owens  College,  Man- 
chester, the  amount  of  organic  matter  suspended  in  the  air  on 
the  dates  named.  [Values  are  given  according  to  the  number  of 
milligrammes  of  oxygen  required  to  oxidize  the  organic  matter 
in  1,000  cubic  feet  of  air.] 


Dates. 

A» 

B* 

c* 
Nil. 

Total*.      ' 

1 

1891.     Sept.  16... 

U-7 

Nil. 

07 

Oct.    20... 

0-8 

0-4 

1-3 

25 

t*      ^... 

30 

32 

0-8 

7-0 

•«      24... 

7-3 

6-2 

1-0 

- 13  5 

Nov.    6... 

6-0 

65 

1-7 

14-2 

Dec.       21 

14-6 

6-2 

8-2 

28-0 

22 

7-6 

16-9 

6-3 

29-7 

23 

171 

14-3 

9-3 

4«i-7 

1892.    July  30... 

3-0 

2-8 

1-3 

7-1 

Sept.  6—8 

26 

1-3 

0-4 

44 

Weather. 


Dull. 
Clnar. 

Rather  hazy, 
Lipht  fog. 
Do. 

Dense  fog. 

Gloomy. 
Hazy. 


*  A=: Highly  putrescible  matter;  B=Le88  putreacible  matter;  C=Soot 

It  is  impossible  in  the  limits  here  available  to  discuss  these 
Tables  fully ;  but  it  may  be  pointed  out  that  the  figures  in 
Table  1  show,  that  in  the  months  most  subject  to  fog  the 
objectionable  inorganic  matter  discovered  in  the  air  increases 
rapidly.  Table  2  shows  that  the  putrescible  matter  also 
present  is  in  much  larger  quantities  in  foggy  than  in  clear 
weather. 

The  next  Table  points  to  the  results  of  these  conditions  as  they 
make  themselves  felt  in  the  death-rate  from  Pulmonary  diseases 
only.  The  figures  represent  the  annual  death-rat«  per  100,000 
of  the  population,  in  the  different  quarters  of  the  years  named. 

Table  3. 


DateB. 

Manchester. 

Olaagow. 

Leant 

Ancoat^. 

Le^iit 

Den^elT 

• 

Populated  Area. 

(Densely  Populated.) 

Populated. 

Populated. 

1890. 

4th  Quarter 

132 

430 

For  one 

Year. 

1891. 

l8t 

163 

407 

2nd      „ 

171 

490 

3id       „ 

68 

417 

870 

1600  ' 

4th       „ 

l.')2 

340 

1892. 

l8t       „ 

139 

360 

2nd      „ 

101 

2.'S7 

3rd       „ 

67 

209 

These  Tables  referring  to  Manchester  have  been  selected 
because  we  hear  so  much  about  London  and  its  fogs,  that  many 
people  seem  to  think  that  other  large  towns  escape. 

1  must  pass  on,  however,  to  consider  for  a  moment  the  more 
humid  kind  of  fogs.  These  too  obstruct  the  passage  of  rays  of 
light  through  the  atmosphere,  but  beyond  this  they  and  the  drier 
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f<»^  appear  to  have  no  features  in  common.  Their  effect  on  the 
]>arts  of  the  body  exposed  to  them  is,  as  before  stated,  almost  like 
excee<lin^ly  minute  droplets  of  rain,  and  during  their  continuance 
the  water  paurs  down  from  boughs  of  trees  just  as  it  does  when 
rain  is  falling.  Their  temperature  is  decidedly  higher  than  that 
of  the  drier  fogs  we  have  just  been  considering,  they  do  not  irri* 
tate  the  mucous  membranes,  but  are  liable  to  cause  severe  cold* 
in  those  who  are  unduly  exposed  to  them.  Although  they  often 
a|»|)earat  time^when  the  general  distribution  of  pressure  is  high 
and  anticyclonic,  yet  it  is  commonly  found  that  an  exceedingly 
faint  cyclonic  circulation  has  been  set  up  in  the  immediate 
locality  where  they  are  developed,  and  it  is  not  uncommon  to  find 
this  feature  at  the  end  of  a  long  period  of  dry  fog,  heralding  the 
iireaking  up  of  the  conditions  which  have  produced  it.  The 
matter  is  now  under  discussion  by  Mr.  R.  H.  Scott,  and  it  will 
tlkTefore  be  only  right  for  me  to  leave  it  for  the  present  with- 
out further  remark.  The  next  Table  (4)  is  from  a  paper  read 
i»v  Mr.  Scott  before  the  Royal  Meteorological  Society;  it  shows 
the  number  of  fo;xgy  days  reported  at  certain  stations  in  the 
fifteen  years  1876 — 90,  and  is  the  most  complete  reconl 
available. 

Table  4. 

Monthly  Totals  of  Fogs,  1870—1890. 


Statiox. 

Jan. 
Feb. 

< 

m 

0 

B 

a 

July. 

0 
< 

1^ 
1* 

1 

• 

> 
0 

S5 



Dec. 

Sunibiirffh  Heftd • 

5      1 
d>    6 

9 
8 
6 
6 
9 
23 

8  23 

6  6 
17   39 

7  6 
10   11 
14   10 

30 

9 

38 

16 

16 

8 

21 

0 

4 

31 

14 

7 

19 

1 

.'7 

66 

77 

22 

30 

7 

1 

0 

16 

467 

44 
11 
32 

7 
16 

9 

9 

0 

2 
14 
13 

4 
17 

3 
22 
64 
64 

9 
16 

7 

2 

0 

6 

369; 

47 

7 
40 

8 
11 
10 
28 

8 
18 
39 

8 
16 
16 
12 
30 
38 
66 
13 
19 
10 
10 

3 
12 

469 

18    11 
10      4 
17    10 
14      5 

1 

6      1 

Stnrnowav    ..•• 

5      4 

Hick 

14 
6 

5 

1 

6:     'A 

Nuini 

3 
4 
69 
49 
62 
47 
69 
8 
46 

2 

Al>**rd«eD  

10!    6 
S^i  33 
46  33 
73  32 

10 
34 

5 
47 

I 

liPith 

62 

N'Tth  Shields  

33 

21   29 

64 

64 

68 

York  

16     8 

4 
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52    72 
62    8J 

ti9 

Nwtiia^tm 

.^rdroA^uiii 

67 
97 
10 

80 
2 

34     9 
61    64 

9 

28 

96 

n  tnnffhiidee 

3     3l    2 

17 
22 

11 
46 

2 

liJTpriiool  (Bidfiton^   

50 !  34 

2>     8 

6 

18 

4 

61 

Holvhefid 

35 

0 

21 

46 
38 

37 

24   23 

18    23 
8    16 

9 

23 

Wl*»ncia 

9      2:    7 

6 
16 
26 
23 
19 
21 
117 
101 
14 
97 

/> 

R>ch#i'ji  Point   

14 
40 
36 

17 
41 
33 

16   17 
26  1 41 
24 !  48 
18,13 

23 
41 

48 

29 

6 

16 
16 
17 
1^ 
27 

*>6 

ri-mbroke  (St.  Ann's  Head) ... 
Scillv 

26 
23 

Hurst  (^tle 

44   29   34 

40 

r>(»ver 

36 

38 

29' 

25' 16 

48 

I/'Ddon 

131 

84 

73   32, 

16 

82  132 

61    87 

4    13 

32  1  79 

1 4:  J 

Oxford  

103  68 

18   10 

144   97 

42 

4 

69 

16 

0 
0 

116 

^Aojbridffe    

3;    1 
42  24 

2«i 

^inaoath 

134 

Totals 1 

1       I             ' 
1033718587  394373 

819 

1020 

- 1 
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We  cannot  help  seeing  here,  that  in  the  colder  months  the  B. 
and  S.E.  stations  are  much  more  foggy  than  those  in  the  W. 
and  N.W,,  as  the  former  are  influenced  more  by  the  Continental 
anticyclones  than  the  latter ;  but  in  the  summer  months  the  W. 
and  S.W.  stations  have  the  largest  number,  under  the  influence 
of  the  Atlantic  anticyclones  which  then  approach  our  S.W. 
coast  somewhat  closely. 

We  come  now  to  the  question  of  clouds.  Fog  may  be  looked 
upon  as  raw  material,  clouds  are  the  fully  developed,  or  ** manu- 
factured" articles.  That  there  is  a  vital  difference  between  fogs 
and  clouds  I  am  quite  satisfied,  but  this  is  hardly  the  place,  even 
if  there  were  the  time,  to  enlarge  on  this  part  of  the  subject 

It  may  nevertheless  be  noted  that  it  is  only  while  the  fog  lies 
in  contact  with  the  earth  that  it  is  sheet-like  in  form,  that  as 
soon  as  it  "lifts"  it  assumes  a  form  (when  it  assnmes  any  definite 
form  at  all)  which  approximates  to  the  cumulus  rather  than  the 
stratus  form,  and  that  frequently  it  disappears  speedily  by 
evaporation,  much  the  same  as  the  steam  from  the  funuel 
of  a  locomotive  engine  disappears  even  when  the  air  is  fairly 
damp. 

Lei  us  proceed  to  consider  the  two  main  classes  of  cloud  as  they 
appear  in  nature,  and  see  what  we  can  find  of  interest  and  value 
in  them.  Starting  first  with  those  of  the  "Cumulus"  type,  we 
find  that  they  consist  of  a  heap  of  water  particles,  piled  up  like 
masses  of  cotton  wool,  rising  from  a  horizontal  base.  The  vari- 
ations in  its  colour  (white,  dark,  or  silver  edged)  depend  wholly 
on  their  position  with  regard  to  the  Sun  or  Moon — the  darker 
portions  being  those  which  are  thrown  into  shade  by  its 
other  parts,  or  by  some  other  cloud  coming  between  them 
and  the  source  of  light,  while  the  lighter  and  often  brilliant 
portions  are  those  which  reflect  the  rays  of  the  sun  or  let  tliese 
rays  pass  through  from  behind.  The  upper  edges  of  the  true 
cumuli  are  rounded  and  sharply  defined,  but  the  base  is  looser 
and  more  horizontal.  These  clouds  may  be  small,  and  appear 
in  detached  portions  drifting  over  the  sky,  or  they  may  be  piled 
in  vast  masses  to  a  great  height,  and  in  this  form  are  best 
observed  when  hanging  far  away  on  the  horizon,  in  enormous 
heaps,  which  sailors  say  indicates  a  shift  of  the  wind  to  the 
quarter  in  which  the  bank  is  observed.  To  such  banks  the 
term  "  piled  cumuli  "  has  sometimes  been  applied.  On  other 
occasions,  and  notably  in  thundery  weather,  portions  of  these 
banks  rise  up  like  enormous  turrets,  above  the  general  mass,  and 
change  their  form  rapidly ;  and  at  all  times  the  cumuli  form 
objects  of  great  beauty,  and  reflect. the  rays  of  the  light  from 
the  Sun  and  Moon  with  ever  varying  effect.  As  a  rule  the 
smaller  cumuli  are  fine  weather  clouds,  but  it  often  happens 
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that  the  larger  masses  undergo  a  change  in  their  upper  parts 
which  assume  a  eirriform  structure;  and  when  this  occurs,  or 
when  the  upper  portion  of  the  cloud  unites  itself  with  a  layer  of 
stratus  cloud  in  its  neighbourhood,  the  cumulus  becomes  changed 
into  the  **cumulo  stratus,"  of  Luke  Howard.  It  has  recently  be- 
come usual  to  call  this  variety  "cumulo  nimbus,"  as  heavy  passing 
showers  fall  from  it,  accompanied  frequently  by  thunder  and 
lightning.  The  illustration  presented  on  the  screen  leads  to 
the  conclusion  that  a  thunder  shower  was  in  progress  at  the 
time  the  photograph  was  taken,  as  some  higli  electric  strati 
are  seen  above  the  cumulus  bank,  and  the  '*  breaking  off "  of 
the  upper  surface  of  the  cumulus  is  of  a  very  decided  character. 
Should  this  process  of  disintegration  be  continued,  the  cumulus 
is  steadily  reduced  in  size,  becomes  cirrifoi^in  all  round,  and  in  no 
way  resembles  the  cloud  in  its  earlier  stages  ;  inexperienced  ob- 
ser^'ers  have  in  fact  been  known  to  call  such  clouds  "low  cirrus." 
The  bases  of  cumuli  are  often  observed  at  about  3,000  feet  above 
the  earth's  surface,  while  their  summits  rise  many  thousands  of 
feet  upwards  and  pierce  the  strata  of  higher  cloud-forms,  yet 
to  be  described.  More  commonly  however,  the  bases  of  the 
clouds  appear  at  a  higher  level,  and  it  may  be  taken  as  a  rule 
that  the  higher  the  altitude  of  the  base,  the  smaller  is  the 
vertical  measurement,  or  thickness,  of  the  cloud,  so  that  it  is  at 
la>t  hard  to  distinguish  between  such  clouds  and  certain  others 
of  the  Mtratu9  type;  in  this  condition  the  term  ^^ strato-cumulus** 
k  now  commonly  applied  to  the  form.  The  above  are  the  main 
characteristics  of  the  cumuli. 

We  have  now  to  consider  that  class  of  cloud  whose  dis- 
tinctive feature  is  that  they  assume  the  form  of  sheets,  or  layers, 
in  contradistinction  to  the  massed  or  heaped  form  of  the  cumuli. 
Sheet-clouds  are  known  under  the  general  term  of  Stratus^ 
and  appear  at  various  elevations  from  a  few,  to  many  thousands 
of,  feet  Many  observers  include  even  ground  fog  among  them ; 
even  if  this  were  correct  the  fogs  have  already  been  dealt 
with  at  great  length  in  this  lecture  and  time  forbids  oiu' 
dealing  with  them  any  further.  There  are,  however,  many 
physical  reasons  why  surface  fog  should  not  be  looked  upon 
as  a  "cloud"  at  all,  and  still  more  why  it  should  not  be 
classed  among  the  strait. 

Now  stratus  clouds  while  ever  maintaining  their  sheet-like 
character  appear  nevertheless  in  a  variety  of  detail  as  to 
int(»mal  structure.  Sometimes  they  are  seen  as  a  continuous 
sheet  covering  the  whole  sky,  sometimes  in  detached  and  some- 
what rounded  masses,  or  cloudlets,  which  as  a  vast  flotilla  pass 
over  the  skv:  still  further  the  cloudlets  themselves  vary 
greatly  in  form,  and  may  be  usually  arranged  in  classes,  each 
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of  which  has  its  own  significance.  Sometimes  these  clouds  rise  in 
turret-like  form  from  a  horizontal  base,  and  sometimes  they  are 
"cirriform"  or  liair-like  in  stinictiire.  I  cannot  show  you 
jjictures  of  the  continuous  form  because  it  presents  no  distinc- 
tive texture  which  can  be  photographed,  it  is  merely  a  vast 
uniform  canopy  of  cloud,  varying  greatly  in  height.  Now  it 
is  the  "  antieyclonic  stratus,"  which  often  envelopes  our  skies 
in  winter  during  long  continued  quiet  weather  and  easterly 
winds,  then  as  the  thin  film  of  ice  particles,  called  "cirrus 
liaze"  floating  at  an  altitude  of  many  thousands  of  feet,  causing 
Solar  and  Lunar  Ilalos,  and  often  so  thin  that  the  solar  rajs 
]jassing  through  are  sufficiently  strong  to  throw  a  well  defined 
shadow  of  objects  which  stand  on  the  earth's  surface.  At 
intermediate  heights  it  forms  a  canopy  which  often  precedes 
rain,  and  which  w4ien  united  with  some  other  varieties,  fonns 
the  ^^  strato  mmbus^^^  or  cloud  of  continuous  rain.  On  a 
screen,  however,  if  we  throw  a  photograph  of  a  low  form 
of  stratus,  separated  into  detached  masses  through  which 
the  light  of  the  sun  steals  and  behind  which  his  image  is 
reflected  in  the  sea,  the  tyj)e  will  be  readily  detected.  This  is 
the  fonn  which  usually  appears  at  the  same  level  as  the  strato- 
cumulus  already  referred  to,  and  you  will  observe  that  it  is  of 
considerable  density  and  the  horizontal  measurements  of  the 
various  cloudlets  are  large.  In  other  cases  we  meet  with  the 
stratus  in  a  thinner  and  higher  form,  the  "  cirro-cumulus  '*  of 
most  authorities,  and  the  "  mackerel  sky "  or  **  sheep  sky  ' 
i-eferred  to  in  general  conversation.  In  these  the  cloudlets  are 
distiiMJtly  thinner  than  in  those  previously  mentioned ;  a  large 
portion  ai)pears  white  from  the  sun's  light  having  pierced  it,  but 
there  are  stiil  well-defined  *'  shadows  "  in  each  cloudlet.  Some- 
times the  cloudlets  are  elongated  considerably  into  a  form 
resembling  the  section  of  a  double  convex  lens,  and  are  hence 
termed  by  the  Kev.  W.  C.  Ley,  *' lenticular "  stratus,  vhile 
others  appear  like  rather  dense  masses  of  sea-weed  or  heavy 
feathers  and  may  be  called  "  cirriform  "-stratus  or  cirro-stratus. 
These  forms  of  the  Stratus  are  (as  a  rule)  composed  of 
water  particles  and  are  responsible  for  those  burrs  and  coronae 
which  aj)pear  from  time  to  time  round  the  sun  and  moon,  but 
as  we  go  still  higher — say  to  20,000  feet  or  more — we  come  to 
the  still  thinner  clouds  of  precisely  similiar  structure,  but  com- 
])osed  of  ice  particles,  and  constituting  the  "  high  cirro-cumulus," 
the  true  cirrus  (marc's  tails),  and  the  cirrus-haze  forms,  being 
thin  they  appear  white  as  the  solar  rays  pass  through  thera,  or 
cream-coloured  when  seen  through  haze.  These  are  the  clouds 
which  produce  halos,  parhelia  and  paraselenae,  and  they  ai^e  the 
highest  forms  known. 
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'  Dr.  Mill,  in  the  second  of  this  course  of  lectures,  explained 
that  the  effect  of  vapour  and  clouds  was  to  "  tenn>er  "  the  heat 
and  cold  of  the  eartlu  and  remarked  that  their  effect  in  so  doing 
is  very  great.  He  showed  that  while  vapour  in  the  air  may  be 
likened  to  the  sheet  and  blanket  of  a  bed,  the  clouds  are  like 
the  £iderdown  quilt  which  kept  the  sleeper  quite  warm,  although 
the  temperature  of  the  air  in  his  room  might  be  changing 
greatly.  There  is  however  another  effect  to  which  I  would  draw 
attention.  Thin  clouds  are  like  the  glass  in  a  conservatory : 
the  rays  of  "  luminous-heat "  pierce  them  atid  warm  the  earth, 
but  the  *' dark-hfat "  which  the  earth  reflects  cannot  get  away 
again  through  them  into  space,  and  in  this  way  we  often  find 
that  at  the  close  of  a  fine  warm  bright  spell  of  weather  in 
summer,  we  have  a  rather  cloudy  day  with  shade  temperature 
far  in  excess  of  that  of  the  brighter  days  which  preceded  it, 
and  at  the  same  time  an  oppressiveness  beyond  anything  that 
can  be  accounted  for  by .  any  change  that  may  have  taken 
place  in  the  humidity  or  electrical  condition  of  the  air. 

In  passing  from  the  stratus  clouds  at  low  to  those  at  high 
levels,  we  find  a  law  the  same  as  that  observed  with  clouds  of 
the  cumulus  type,  viz.  the  higher  the  cloud  the  thinner  it  is 
found  to  be,  until  in  the  highest  regions  the  beautiful  gossamer 
threads  of  the  finest  cirri  alone  are  found,  and  beyond  them 
cloud  is  unknown. 

The  reason  is  obvious.  The  earth,  with  its  vast  ocean  surface, 
U  the  source  of  all  the  vapour  out  of  which  the  cloud-forms  are 
developed;  some  (of  the  cumulus  type)  are  formed  at  the  head 
of  the  columns  of  vapour  as  they  rise  slowly  but  directly  from 
the  earth,  and,  as  it  has  been  beautifully  put,  form  the  capitals 
of  the  pillars  of  vapour  as  they  ascend  from  the  earth ;  others,  of 
the  stratus  type,  are  apparently  due  to  large  quantities  of  vapour, 
hurried  from  the  earth  to  the  higher  regions  in  a  cyclonic  swirl, 
and  thence  carried  out  in  the  sheet-like  form,  as  the  ascending 
current  spreads  out  towards  the  tops  of  the  anticyclones  by  which 
it  is  fed.  Naturally,  therefore,  from  this  cause  and  from  the 
differences  of  temperature,  the  lower  will  be  the  thicker  and 
denser  varieties,  the  upper  thin  and  transparent. 

Reference  must  be  made  very  briefly  to  the  marnmato 
citmulu$  and  mamniato  stratus  clouds  observed  from  time  to 
time.  The  former  is  often  called  the  "  pocky  "  cloud  because 
it  hangs  down  like  large  "  pockets  "  from  a  horizontal  base ;  at 
other  times  the  pockets  are  small,  and  the  appearance  of  the 
sky  resembles  more  nearly  that  of  a  vast  mushroom  bed 
inverted — the  mushroom  heads  being  downwards.  The  Royal 
Meteorological  Society  has  an  excellent  photograph  of  such  a 
cluud    In  the  case  of  the  mammato  stratus,  the  mamma;  are 
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still  smaller,  and  the  cload  has  an  appearance  akin  to  that  of  the 
surface  of  boiling  wax.  I  have  repeatedly  observed  that  they 
appear  in  that  part  of  the  country  where  Westerly  winds  are 
about  to  veer  to  N.W.  But  we  must  now  not  pursue  the  coq- 
sideration  of  these  matters  further. 

Once  above  the  cloud  level  we  come  into  the  region  of  Bright 
Sunshine,  and  this  brings  us  to  the  next  subject  with  which  I 
have  to  deal.  By  Bright  Sunshine  I  mean  those  direct  rays  of 
sunlight  which,  escaping  the  clouds  and  fogs  of  our  atmosphere, 
reach  the  earth's  surface  with  strength  sufficient  to  enable  them 
on  passing  through  a  certain  form  of  lens  to  leave  a  trace  by 
burning,  or  scorching,  on  a  carefully  prepared  strip  of  cardboard 

I)laced  at  the  proper  focal  distance  in  the  rear  of  a  certain  form  of 
ens.  The  first  instrument  designed  to  record  Bright  Sunshine  by 
burning  was  that  invented  by  Dr.  Campbell,  and  used  for  a  long 
time  in  Whitehall.  In  it  the  solar  rays  passed  through  a  spherical 
lens,  placed  within  a  wooden  bowl.  The  heat  rays  burned 
these  bowls,  each  of  which  was  exposed  for  six  months,  into 
a  series  of  furrows,  in  the  manner  shown  by  a  specimen 
exhibited,  kindly  lent  me  by  the  Meteorological  Council.  The 
record  is  exceedingly  interesting,  but  the  difficulty  of  com- 
paring the  various  bowls  made  it  desirable  to  introduce  something 
f'lving  a  clearer  record.  Professor  (now  Sir  George  Gabriel) 
tokes  soon  devised  a  frame  which  should  hold  the  necessary 
lens  and  cards,  and  I  now  show  the  instrument  as  it  is  in  use  at  a 
large  number  of  stations  in  the  British  Islands,  and  a  modifica- 
tion of  it  made  by  Mr.  Casella,  of  Holborn  Bars. 

Immediately  after  this  instrument  came  into  use,  other 
inventions  were  brought  forward  to  record,  not  so  much  the 
heating  as  the  lighting  power  of  the  solar  rays,  and  dependent 
on  the  intensity  of  the  actinic  rays.  Two — and  the  chief 
ones — were  designed  by  Mr.  J.  B.  Jordan  of  the  Home 
Office — one  a  very  simple  and  cheap  instrument,  consisting 
of  a  cylinder  carrying  sensitized  paper  and  perforated  in  two 
places  by  slits,  through  which  the  sun's  rays  could  reach  the 
interior ;  the  other  (the  "  Twin  "  recorder)  more  complex  and 
expensive,  giving  a  straight  trace,  on  two  separate  pieces  of 
paper  which  have  to  be  joined  after  the  ** setting'*  of  the  trace 
is  completed.  It  was  found  that  these  gave  a  record  in  excess  of 
that  of  the  "burning"  recorders,  but  as  a  portion  of  the  photo- 
graphed record  was  faint,  the  simple  process  of  washing  it  for 
"fixing"  got  rid  of  a  great  deal  of  tfie  surplus,  and  the  per- 
manent record  of  the  two  instruments  then  agreed  fairly  well- 
Thus  those  who  want  the  longer  record  may  get  it  by  measuring 
the  trace  before  fixing,  while  those  who  wish  for  a  record 
approximating  more  nearly  to  that  of   the   Campbell-Stokes 
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instrament  leave  the  measurement  until  the  "  fixing  "  is  accom- 
plished.  For  about  fourteen  years  sunshine  recorders  have  been 
at  work,  and  in  a  publication  called  "  Ten  Years  of  Bright 
Sunshine"   the   Meteorological   Office   has   placed  before  the 
world  the  monthly  values  for  all  the  stations  from  which  it 
was  able  to  obtain  the  records.      I  have  prepared  two  maps 
on  which  I  have  plotted  the   results   of   these  observations. 
The  maps  give  the  mean  number  of  hours  recorded  in  the 
months  of  June  and  December  during  these  years.     That  for 
June,   the    month    in    which    the    sun    attains    his    greatest 
northern   declination,   shows  that  the   sunniest  parts  of   the 
kingdom  are   the  Channel  Islands,  the   Southern  and  East- 
ern parts  of  Ireland,  and  the  Western,  Southern,  and  South- 
eastern coasts  of  England.     All  these  regions  receive  on  an 
average  more  than  200  hours  of  bright  sunshine  in  this  month, 
and  Jersey  gets   about  234,   or   more   than   7  hours   a   day. 
Going  northward,  the   record  decreases  to  a  mean  of   about 
180  hoars  over  the  North-western  and  North-eastern  districts, 
and  naturally  the  large  towns  lag  still  further  behind,  Glasgow 
coming  in  with  only  159  hours,  Leicester  152,  and  Central 
London   with    163.      In    the   most   favoured    positions   these 
numbers  may  seem  fairly  large,  and  yet  at  none  of  them  is  the 
record  as  much  as  one-half  that  of  the  interval  during  which 
the  sun  is  above  the  horizon.     The  coasts  are  more  sunny  than 
the  inland  districts,  the  plains  more  than  the  hills.     The  map 
for  December,  when  the  sun  is  furthest  south,  shews  tliat  the 
mean  number  of  sunshine  hours  has  fallen  to  rather  below  60 
even  in  the  most  favoured  parts  of  the  kingdom  (which,  by 
the  way,   are   still   the   Western   and    Southern   coasts) ;    in 
Leicester  the  number  is  only  28,  at  Glasgow  15,  Greenwich 
19,  and  the  central  parts  of  the  City  of  London  about  4.     The 
difference  between  the  coast  and  the  inland  values  is  increased 
in  favour  of  the  coasts,  which  at  all  seasons  of  the  year  are 
much  more  sunny  than  the  inland  counties.     It  would  be  inte- 
resting and  indeed  valuable  if  we  could  compare  values  for  hills 
and  valleys — ^some  with  towns,  some  without — we  cannot  yet, 
but  doubtless  this  is  a  matter  which,  like  the  failings  of  most 
things  in  their  infancy,  will  be  set  right  by  time.     At  present 
we  can  but  speculate  on  the  result  of  such  a  comparison  with 
the  probability  that  in  most  cases  the  hill  tops  would  be  the 
hrignter  on  account  of  the  fog  in  the  valleys. 

Of  the  hygienic  properties  of  Sunlight,  little  need  be  said 
even  if  there  were  time.  The  cheering  invigorating  influence 
of  bright  sunshine  is  seen  and  felt  by  all,  and  has  been  recog- 
nised for  so  long,  that  even  Solomon  wrote,  that  a  "good  and 
pleasant  thing  it  is  to  see  the  Sun.'*     Plants  and  animals  alike 
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rejoice  in  its  presence,  while  in  the  absence  of  sunlight  all 
beings  become  puny  and  weakly.  Still  we  may  have  too  much 
of  a  good  thing — ^and  over  exposure  to  bright  sunshine  in 
tropical  regions  is  the  cause  of  diseases  of  the  eye,  especially 
in  the  regions  covered  by  white  sand  or  snow.  We  cannot, 
however,  help  rejoicing  that  recent  investigation  has  brought 
out  the  fact  that  sunshine  is  a  marvellous  disinfectant,  and 
its  effects  in  destroying  or  rendering  inocuous  (if  not  actually 
useful)  the  microbes  of  certain  diseases  is  beyond  anything 
that  could  have  been  conceived.  How  far  this  discovery  may 
modify  the  theories  of  medical  treatment  of  some  diseases, 
it  is  not  within  my  power,  my  province,  or  my  time  to 
inquire — but  the  more  intimate  our  knowledge  of  the  distribu- 
tion of  the  prevalence  and  of  the  intensity  of  bright  sunshine 
becomes,  the  better  shall  we  all  be  for  it. 

There   is    yet   another   important   service   that   clouds  can 
render — one  of  which  Meteorologists  in   particular  are  glad. 
They  enable  us  to  detect  the  movements  of  the  upper  currents 
of  the  air  in  a  manner  that  nothing  else  does.     You  will  see  at 
once  that  if  we  can  but  ascertain  the  altitudes  at  which  the 
different  varieties  of  clouds  float  in  our  atmosphere,  we  can  by 
careful   observation    ascertain    the   movements    of    the    upper 
currents,  and  thus  solve  many  of  the  difticulties  which  confront 
us  when  we  endeavour  to  discover  the   laws  regulating  the 
circulation  of  the  wind  in  the  different  atmospheric  systems. 
High  level  stations  are  very  valuable,  but  then  the  hills  intro- 
duce many  complications  by  throwing  the  air  currents  out  of 
their  natural  course.     Balloons  fail  us  just  at  the  time  when 
they  are  most  wanted,  but  clouds  often  lend  us  their  aid,  and  a 
good  deal  has  already  been  done  in  utilizing  their  indications 
as  aids  to  the  forecasting  of  weather.     Unhappily  the  lower 
clouds  often  conceal  the  upper,  or  render  the  detection  of  their 
movements  very  difficult,    but   Meteorologists   have   long  ago 
learned,  not  merely  that  "  half  a  loaf  is  better  than  no  bread," 
but  that  a  very  small  "crust"  is  often  a  great  blessing,  and 
that  nothing  which  contributes  to  our  knowledge  of  the  laws 
of  nature  is  to  be  despised. 
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Diseases  capable  of  being  spread  through  water. 

TvPHOiD  Fever  and  Cholera  were  the  diseases  to  which  the 
attention  of  the  Commissioners  was  practically  limited,  it  being 
generally  recognised  that  outbreaks  of  these  diseases  have 
(iccurred  in  which  the  proof  of  origin  from  polluted  drinking 
water  is  irrefutable.  The  characteristic  organisms  of  other 
diseases  have  been  found  in  water,  but  there  is  little  or  no 
evidence  that  such  diseases  have  been  more  than  very  occa- 
sionally propagated  by  means  of  drinking  water.  The  principal 
organisms  of  this  nature  are  the  bacillus  of  tubercle,  the 
karillus  of  anthrax,  the  bacillus  of  tetanus,  the  bacilUis  of  diph- 
theria^ and  the  strepto-coccus  of  erysipelas.  There  is  a  general 
arrreement  amonc^st  sanitarians  that  attacks  of  summer  diarrhcra 
may  be  promoted  by  the  use  of  polluted  water,  but  as  yet  no 
organism  has  been  separated  and  identified  which  can  be  re- 
gards I  in  any  way  as  a  causative  agency  in  these  attacks.  The 
attention  of  the  Commissioners,  therefore,  was  more  especially 
given  to  the  behaviour  of  the  disease  poisons  of  typhoid  fever 
and  cholera  in  water  under  the  natural  conditions  met  with  in 
streams,  reservoirs,  and  filtering  beds. 

Nature  of  the  Disease  Poisons  of  Typhoid  Fever 

AND  Cholera. 

(1.)  Typhoid  Fever. — Eberth's  bacillus  typhosus  was  regarded 
by  most  of  the  witnesses  as  being  the  probable  cause  of  typhoid 
fever.  Professor  Ray  Lankester  (10,697)*  says  he  "thinks  it  is 
in  the  very  highest  degree  probable  that  it  is  the  actual  cause.** 
The  organism  is  found  in  the  dejecta  of  typhoid  fever  patients, 
and  in  the  spleen  and  intestinal  lymphatic  glands  after  death. 
It  is  not  known  to  produce  spores.  It  has  been  found  in 
several  instances  in  the  water  supply  of  places  where  typhoid 

*  The  DQmbers  in  brackets  refer  to  the  answers  gi?ea  in  the  evidence,  a 
copy  of  which  is  in  the  Library  of  the  Institute. 
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fever  was  very  prevalent.  On  the  other  hand,  experiments  on 
animals  do  not  serve  to  complete  the  chain  of  proof,  as  in  none 
of  the  lower  animals  is  tvphoid  fever  a  natural  disease.  Even 
experiments  on  human  beings  might  be  of  little  use  in  eliciting 
the  truth,  for,  as  pointed  out  by  Dr.  Sims  Woodhead  in  his 
statement  (Appendix  C.  70,  p.  493),  the  condition  of  the  alimen- 
tary  canal  must  exercise  a  very  large  influence  upon  the  result 
of  the  introduction  of  either  typhoid  or  cholera  poisons  into  the 
stomachs  of  individuals.  There  is,  besides,  the  question  of 
var\nng  individual  susceptibility.  Eberth's  bacillus  typhosus 
bears  a  strong  resemblance  to  the  bacterium  coli  commune — an 
organism  commonly  present  in  the  intestinal  contents  of  healthy 
human  beings,  and  of  some  animals.  Professor  Ray  Lankester 
(10,647)  believes  them  to  be  closely  related  forms,  and  thinks 
it  is  quite  possible  that  Eberth^s  bacillus  is  only  an  exacerbated 
bacterium  coli  commune — that  the  one  variety  may  be  con- 
verte<l  in  successive  generations  into  the  other  by  appropriate 
conditions  of  cultivation — e.g.,  the  presence  of  very  ricn  nu- 
triment of  a  special  organic  character  00,824).  Dr.  Sims 
Woodhead,  on  the  other  hand  fl3,237),  believes  that  the  two 
organisms  are  essentially  different,  not  so  much  in  form  as  in 
physiological  activity;  and  with  this  view  Dr.  Klein  also  agrees 
(11,011).  The  two  organisms  can  be  distinguished  from  each 
other  most  readilv  bv  the  indol  reaction,  bacterium  coli  com- 
mune  producing  this  substance  on  cultivation,  whilst  the  typhoid 
organism  does  not  (Ray  Lankester,  10,650). 

Cholercu — Koch's  cholera  bacillus,  or  vibrio,  stands  upon  very 
much  the  same  footing  as  Eberth's  typhoid  bacillus.  It  was 
admitted  by  the  witnesses  before  the  Commission  that  the 
bicillus  is  present  in  the  intestinal  contents  in  all  cases  of 
cholera,  and  that  most  observers  agree  that  the  organism  is  not 
present  in  other  diseases  of  the  alimentary  canal.  On  the 
other  hand,  the  lower  animals  are  not  naturally  liable  to  be 
affected  by  cholera,  the  disease  not  being  interchangeable 
between  men  and  animals,  and  consequently  the  completion  of 
the  proof  by  experiment  on  animals  is  not  attainable.  The 
bacillus  has  been  found  by  Koch  in  the  water  supplied  to 
populations  in  Germany  affected  with  cholera. 

Entrance  of  Disease  Poisons  into  Rivers. 

The  evidence  of  Dr.  Ashby,  who  made  an  examination  of  the 
Thames  and  its  tributaries  between  Oxford  and  the  intakes  of 
the  London  Water  Companies  (at  Hampton),  of  Dr.  Fosbroke, 
who  undertook  an  examination  of  the  Thames  and  its  tributaries 
above  Oxford,  and  of  Dr.  Turner,  who  examined  the  Lee  and 
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its  tributaries,  is  conclusive  as  to  the  abundant  opportunities  at 
present  afforded  for  disease  poisons  to  enter  the  waters  of  these 
rivers  bj  means  of  the  liquid  and  solid  waste  matters  of  the 
populations  on  the  banks.  A  certain  proportion  of  the  water - 
carried  sewage  of  the  river-side  populations  is  subjected  to  land 
irrigation  on  sewage  farms.  As  regards  the  effluent  water  from 
the  Oxford  sewage  farm,  Professor  Ray  Lankester  (Appendix 
C.  61,  p.  457)  reports  that  he  has  never  found  in  it  species  of 
bacteria  which  belong  exclusively  to  sewage,  but  only  common 
fluviatile  forms.  The  typhoid  bacillus  has  as  yet  never  been 
^liscovered  in  the  water  of  the  Thames,  but  according  to 
Dr.  Sims  Woodhead  (Appendix  C.  70,  p.  493),  relatively  so  few 
examinations  of  the  water  have  been  made,  that  he  would  have 
been  astonished  if  the  organism  had  been  found.  He  has  no 
doubt  that  it  has  been  present  both  in  Lee  and  Thames  waters 
on  many  occasions. 

Subsequent  Fate  in  Water  of  the  Disease  Poisons. 

We  may  next  consider  the  destiny  of  the  disease  poisons 
subsequent  to  their  introduction  into  running  water.  In  this 
connection  it  will  be  well  to  study  not  only  the  fate  of  the 
microbes,  but  also,  so  far  as  known,  the  fate  of  the  chemical 
products — the  ptomaines  and  toxins — which  result  from  the 
action  of  large  classes  of  bacteria,  both  pathogenic  and  sapro- 
phytic, upon  the  organic  matters  in  their  environment. 

Vitality  of  Disease  Microbes  in  Water. 

Dr.  Sims  Woodhead  in  his  evidence  (13,103)  stated  that  in 
those  experiments,  in  which  the  most  confidence  could  be  placed, 
it  was  shown  that  fifteen  days  or  thereabouts  is  the  extreme 
limit  of  time  during  which  the  typhoid  bacillus  can  maintain  its 
life,  subsequent  to  its  introduction  into  river  water.  In  water 
diluted  witn  sewage,  the  perio<i  is  shorter ;  and  in  foecal  matter, 

trobably  shorter  still — all  these  statements  being  founded  on 
iboratory  experiments.  The  typhoid  bacillus  grows  more 
rapidly  in  water  containing  a  considerable  quantity  of  organic 
matter  than  it  does  in  pure  water,  but  although  it  grows  more 
i^pidly,  it  dies  out  sooner  (13,126).  As  regards  the  cholera 
bacillus,  Lustig  has  shown  that  its  behaviour  is  exceedingly  fickle. 
It  may  remain  alive  for  many  months  in  distilled  water,  and 
may  even  undergo  multiplication  in  putrefying  substances 
having  a  slight  alkaline  reaction  f  Appendix  C.  70,  p.  4^2). 

Professor  W.  R.  Smith's  laboratory  experiments  show  (10,555) 
that  the  cholera  organism  lived,  when  protected  from  light,  for 
fourteen  or  fifteen  days  in  sterilised  distilled  water  which  con- 
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taincd  broth  culture  in  amount  equivalent  to  the  organic 
pollution  of  ordinary  sewage;  but  tiiat  the  cholera  organism 
in   decarbonated   water,   and   the   typhoid   organism   both  in  I 

distilled  and  decarbonated  water^  would  live  for  two  or  three 
months,  under  similar  conditions.  Exposure  to  light  very 
slightly  decreased  the  periods  of  life  of  the  organisms ;  but  in 
other  exi)eriments,  where  a  very  much  smaller  quantity  of  the 
broth  culture  was  added,  little  or  no  growth  of  the  organisms 
took  place  at  ordinary  air  temperatures.  All  these  experiments 
were  made  with  sterilised  water. 

Professor  Ray  Lankester  (Appendix  C.  60,  p.  455)  states 
that  the  bacillus  typhosus  introduced  into  pure  distilled  water 
will  increase  in  numbers  to  a  vast  extent  in  twentv-four 
hour^.  If  the  experiment  be  continued,  it  is  found  that  a 
period  of  maximum  development  is  roached  in  about  three 
days  (10,7()2),  and  that  then  the  bacteria  decrease  in  the 
water  generally,  sinking  to  the  bottom  of  the  vessel  and 
becoming  quiescent  The  bacillus  will  retain  some  kind  of 
vitality  for  three  months  in  water  which  is  devoid  of  other 
organisms,  but  disappears  much  sooner  in  water  in  which  other 
harmless  species  of  aquatic  bacteria  are  actively  growing. 
Dr.  Klein  gave  evidence  (11,038)  that  the  typhoid  bacillus  and 
the  diphtheria  bacillus  have  about  the  same  length  of  life  in 
water.  Both  kinds  of  organisms  when  placed  in  sterile  distilled 
water  gradually  diminished  in  numbers.  After  from  fourteen  to 
sixteen  days  it  was  not  possible  to  obtain  any  more  living  forms. 

It  will  be  seen  that  some  of  these  statements  are  not  very 
easily  reconcileable  with  others  made  by  other  observers. 

No  other  precise  statements  fixing  any  definite  limits  to  the 
life  and  activity  of  disease  poisons  in  water  appear  t-o  have  been 
made  to  the  Commission ;  and  with  regard  to  these  statements 
it  must  be  recollected  that  they  represent  the  knowledge  ob- 
tained under  artificial  conditions  (laboratory  experiments)  of 
disease  organisms  cultivated  under  similar  conditions,  and  that 
they  are  only,  therefore,  inferential ly  applicable  to  similar 
microbes  in  a  state  of  nature,  and  subjected  to  a  natural,  as 
opposed  to  an  artificial  environment.  A  similar  criticism  is 
applicable  to  nearly  all  the  laboratory  experiments  conducted 
for  this  Commission,  where  an  attempt  is  made  to  imitate  in  a 
laboratory  the  circumstances  and  operations  of  a  flowing  river. 

As  regards  the  chemical  products  of  bacteria — the  poisonous 
ptomaines  and  toxins — these  bodies  do  not  ap|)ear  to  have  been 
identified  in  or  isolated  from  the  rivers  forming  the  water 
supply  of  London.  Theoretically  they  may  be  believed  to  be 
actually  present  in  the  water  in  the  near  neighbourhood  of 
Voluminous  sewage  or  animal  pollutions^  but  owing  to  their 
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bacteriologists  as  to  the  destructive  effects  of  saprophytic 
organisms  on  typhoid  bacilli,  may  be  founded  on  the  effects 
known  to  be  produced  on  the  bacillus  of  anthrax  when  culti- 
vated in  associatioa  with  these  organisms,  and  on  Surgeon-Major 
Cunningham*s  and  some  continental  observers'  results  with 
Koch's  cholera  bacillus  when  placed  in  contact  with  saprophytic 
bacteria.  Correct  deductions  applicable  to  other  organisms  can 
hardly  be  made  from  the  behaviour  of  a  totally  distinct  species 
like  the  anthrax  bacillus ;  nor  can  we  altogether  icrnore  the 
probability  that  typhoid  bacilli  developed  under  un&vourable 
conditions,  whilst  losing  their  virulence,  may,  under  certain 
conditions,  become  more  resistant  to  the  adverse  influences  in 
which  they  are  exposed,  than  the  virulent  bacilli  from  which 
they  are  descended ;  that  in  fact  they  undergo  a  reversion  to 
the  saprophytic  type  of  little  virulence  but  large  resistive 
powers.  Dr.  Sims  Woodhead  (13,117)  says  this  is  certainly 
the  case  in  cholera.  It  is  probably  also  the  case  in  typhoid 
fever  and  other  diseases  of  the  endemic  class  (see  paper  by  the 
author  on  "  The  Relations  of  Saproj)hytic  to  Parasitic  Organ- 
isms," Trans.  Epidenu  Soc,^  VoL  -X.,  1890^91).  Further  research 
on  these  lines  is  obviously  required,  but  until  our  knowledge  of 
the  life  history  of  the  typhoid  bacillus  under  natnral  conditions 
outside  the  human  body  is  more  complete  than  it  is  at  present, 
it  is  premature  to  say,  as  the  Commissioners  have  done  in  their 
Report  (pp.  60,  61),  that  "when  pathogenic  bacteria  pass  into 
the  outer  air  or  water  they  are  in  an  unnatural  medium,  in 
which  they  can  only  maintain  their  existence  and  power  of 
multiplication  for  a  limited  jieriod,  during  which  they  undergo 
more  or  less  rapid  attenuation  or  loss  of  virulence,  and  become 
generally  weakened."  Future  research — indeed  the  most  recent 
investigations — will  probably  show  that  there  may  be  most 
important  exceptions  to  any  such  rule. 

Effect  of  Dilution  ox  Disease  Microbes  in  Water. 

There  can  be  no  question  as  to  the  enormous  amount  of 
w^ater  with  which  pathogenic  microbes  become  commingled 
after  gaining  an  entrance  into  such  a  river  as  the  Thames. 
The  commissioners  calculated  that  even  under  the  most  un- 
favourable conditions  there  could  only  be  one  case  of  typhoid 
fever  occurring  in  the  Thames  Basin  above  Molesey  to  nearly 
300  million  gallons  of  water  (Report,  p.  59),  but  this  calculation 
provides  for  the  fever  cases  being  evenly  distributed  through- 
out the  year,  which  of  course  is  very  far  from  being  the  cast*. 
The  extent  of  the  dilution,  however,  is  not  the  I'eal  point  at 
issue.     The  important  points  to  determine  are  the  capacity  of 
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typhoid  or  other  disease  bacilli  to  persist  (possibly  in  an  altered 
form)  and  to  multiply  in  water,  and  the  approximate  num- 
bers of  the  bacilli  that  are  required  to  be  introduced  to  set 
up  disease  in  the  human  system.  On  the  latter  point  there  is 
Dr.  Klein's  authority  for  stating  (10,978)  tiiat  no  data  exist  for 
arrivinc;  at  a  conclusion ;  and  it  may  be  added  that  individual 
susceptibility  being  admittedly  so  important  a  factor,  it  is  hardly 
likely  that  there  ever  will  be  data  capable  of  general  application. 
As  to  the  persistence  and  growth  of  the  typhoid  bacilli  in  river 
water,  there  is  only  the  experimental  evidence  obtained  from 
laboratory  research,  which,  as  already  shown,  is  unfavourable 
to  the  contention,  but  cannot  be  held  to  be  conclusive  as  to 
conditions  which  the  laboratory  experiment  only  feebly  imitates. 
If  the  evidence  of  the  Tees  Valley  and  Caterham  outbreaks  of 
typhoid  fever  are  to  be  accepted,  dilution  up  to  certain  unknown 
limits  is  evidently  a  factor  of  but  small  moment  when  concerned 
with  living  organisms  capable  of  indefinite  multiplication. 

Effect  of  Sedi3Iestation  of  toe  Water. 

Numerous  witnesses  described  the  processes  of  sedimentation 
occurring  in  the  river  waters,  by  which  suspended  organic  and 
mineral  matters  in  the  deep  and  sluggish  reaches  of  the  river 
subside  to  the  bottom,  carrying  with  them  entangled  in  their 
substance  numberless  bacteria.  Not  only  is  there  this  sub- 
sidence of  suspended  particles  by  gravitation  when  the  current 
is  slight  or  nil,  but  there  is  also  a  chemical  precipitation  at 
various  places  where  springs  or  affluents  cause  an  entry  into 
the  main  stream  of  water  of  varying  chemical  composition 
(rhiefly  as  to  hardness)  from  that  of  the  parent  river.  At  such 
places  it  is  probable  that  a  deposition  or  precipitation  of  some  of 
the  calcium  carbonate  dissolved  in  the  water  takes  place,  and 
this  deposit  carries  with  it  organic  matter  in  suspension  and 
entangled  bacterid. 

In  Professor  Kay  Lankester  s  statement  (Appendix  C,  61, 
p.  450)  the  results  of  some  laboratory  experiments  are  given, 
which  show  the  effects  of  subsidence  of  clay  and  mud  on  the 
number  of  bacteria  in  suspension,  and  also  the  similar  effects 
produced  by  the  addition  of  lime  to  river  water.  These  experi- 
ments appear  to  be  a  reproduction  of  similar  ones  originally 
comlucteci  by  Dr.  Percy  Frankland  and  published  in  the  Pro- 
cwdings  of  the  Royal  Society.  The  net  result  of  this  research 
appears  to  be  that  sterilised  river  mud  in  stagnant  water,  in  the 
proportion  of  '60  grammes  of  mud  to  the  litre  of  water,  caused 
a  de|x)sition  of  nearly  75  per  cent  of  the  bacteria  present ;  2.i 
grammes  of  sterilised  kaoUn  to  the  litre  caused  a  deposition  of 
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over  80  per  cent,  of  the  bacteria ;  whilst  6^  grammes  of  slaked 
lime  to  the  litre  caused  a  deposition  of  95  per  cent,  of  the 
bacteria.  In  each  case  the  jars  of  fluid  were  kept  at  rest  until 
complete  clarification  of  the  supernatant  liquid  had  ensued. 

The  influence  of  sedimentation  in  effecting  a  deposition  of 
bacteria  is,  no  doubt,  very  considerable.  In  the  case  of  the  semi- 
stagnant  reaches  of  rivers,  the  bacteria  in  the  sediment  are 
deposited  in  the  bed  of  the  stream.  What  happens  to  tliem 
there  is  not  known.  Professor  Ray  Lankester  ( 10,(545)  makes 
the  suggestion  that  there  are  probably  changes  going  on  in  the 
mud  (at  the  bottom  of  the  river)  through  the  agency  of  the 
flow  of  the  river,  which  are  not  dissimilar,  in  fact,  are  proluibly 
identical  with  the  changes  which  go  on  in  the  filter-beck 
There  is,  however,  a  complete  absence  of  any  data  which  would 
justify  any  such  conclusion.  It  is  probable,  indeed,  that  in 
times  of  flood  with  a  greatly  accelerated  flow,  the  sedimentary 
substances  are  disturbed  and  tend  to  become  again  mixed  with 
large  volumes  of  water,  thus  possibly,  if  the  bacteria  are  still 
alive,  reinfecting  a  stream  with  polluting  or  dangerous  organ- 
isms which  had  been  previously  placed  hors  de  combat^  so  to 
speak,  by  sedimentary  action. 

Effects  of  Aeration  and  of  Flow% 

Evidence  was  broufjht  forward  bv  Dr.  Odlincj  and  other 
chemists  to  show  that  the  Thames  above  the  water  companies 
intakes  is  a  well-aerated  river,  the  water  being  properly  charged 
with  its  due  quantity  of  oxygen  (10,092).  The  oxygen  dis- 
solved in  the  river- water  is  capable  of  destroying  at  55**  F. 
about  four-fifths  of  its  weight  of  organic  matter,  and  this 
destruction  is,  no  doubt,  verv  larcjelv  eflfected  tliTOUfih  the 
agency  of  aerobic  or  oxygen-consuming  bacteria.  Dr.  Odlinc 
calculates  that  the  weight  of  oxygen  in  a  mile  of  the  river- 
water  at  Molesey  is  about  two  tons ;  and  it  is  beyond  question 
that  large  amounts  of  organic  matter  in  the  river  are  destroyed 
by  these  oxidation  agencies,  unless  the  temperature  of  the 
water  is  very  low.  Although  this  is  the  case,  there  appears  to 
be  but  small  warrant  for  the  assumption  that  the  pathogenic 
microbes  are  necessarily  a  part  of  the  destroyed  matters,  or 
that  the  oxidation  processes  are  unfavourable  to  the  persistent 
vitality  of  the  pathogenic  organisms  (Odiing,  10,209).  Dr. 
Klein  in  his  evidence  (10,990)  said  that  he  was  not  aware  of 
any  definite  data  to  go  by  concerning  the  influence  of  flow  and 
of  aeration  upon  these  particular  pathogenic  organisms  (typhoid 
and  cholera).  There  are,  he  said,  pathogenic  orgnnisms  that 
would  live  very  well  under  aeration,  in  fact  would  require  it 
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Agitation  might  have  a  deleterious  effect  on  such  microbes, 
because  it  is  known  that  they  grow  better  and  easier  when  at 
rest.  Dr.  Sims  Woodhead,  too  (Appendix  C,  70,  p.  4y2),  alludes 
to  the  possibility  of  an  anaerobic  microbe,  such  as  is  the  cholera 
or  typhoid  bacillus  in  its  parasitic  condition  in  the  human  intes- 
tine where  oxygen  is  absent^  assuming  aerobic  properties  in  water^ 
and  becoming  more  saprophytic  in  type,  but  less  virulent.  It 
can,  no  doubt,  re-acquire  its  virulence  under  suitable  cultiva- 
tion, such  as  would  occur  on  its  introduction  into  a  susceptible 
person's  intestine. 

It  would  appear,  then,  that  the  influence  of  aeration  cannot 
well  be  separated  from  that  of  the  influence  exerted  by  aerobic 
saprophytes  (see  Ante) ;  and  all  that  can  with  definiteness  be 
said  al)out  oxidation  in  river- water  is  that  it  destroys  certain 
kinds  of  organic  matter,  and  therefore  reduces  the  amount  of 
nutriment  available  for  the  growth  of  all  classes  of  bacteria. 

As  regards  the  influence  of  flow,  per  se — of  running  water,^ 
as  opposed  to  dead  or  stagnant  water — nothing  is  known.  Pro- 
fessor Kay  Lankcster  had  initiated  some  laboratory  experiments 
on  the  subject  (10,807),  but  the  investigation  was  incomplete, 
and  it  is  very  doubtful  if  this  problem,  from  its  very  nature,  is 
capable  of  being  elucidated  by  a  laboratory  experiment,  how- 
ever well  devised. 

Effect  of  Light. 

Bright  sunlight  is  a  powerful  germicide,  and  diffuse  daylight 
has  a  similar  but  lesser  capacity  to  destroy  or  attenuate  microbic 
— including  pathogenic  microbic — life  (Sims  Woodhead,  Appen- 
dix C,  70,  p.  493).  In  the  case  of  a  river  like  the  Thames,  with 
an  average  dej)th  of  over  six  feet,  it  is  doubtful  what  effect  the 
water  has  in  cutting  off  the  active  light,  and  therefore  what 
is  the  pi*ecise  germicidal  action  of  sunlight  or  daylight  at 
different  depths  from  the  surface,  and  under  different  conditions 
of  clearness  or  turbidity  of  the  water. 

Water  Companies'  Operations  qua  Elimination  of 

Disease  Poisons. 

Storage  in  Resekvoirs. 

As  regards  the  microbes  present  in  the  river  water  which 
flows  through  the  Companies'  intakes  to  tlie  reservoirs,  storage 
would  ap|)ear  to  be  productive  of  two  antagonistic  results, 
^nlinientation  takes  place  in  the  water  when  at  rest  in  the 
r^nservoirs;  mineral  and  organic  matters  in  the  form  of  fine 
mod  are  deposited ;  and  probably,  judging  from  Percy  Frank- 
Und*s  and  Kay  Lankester's  experiments,  some  three-fourths  of 
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the  suspended  bacteria  accompany  the  deposit  of  siU.  So  far 
the  tendency  is  to  purification.  But  stoi-age  has  been  shown  to 
be  a  favourable  condition  for  the  multiplication  of  bacteria 
(Klein,  10,993),  and  if  it  is  ri*iht  to  reason  from  storage  effects, 
us  shown  in  laboratory  experiments,  to  storage  in  large  reser- 
voirs in  the  open  air,  we  must  assume  that  the  bacteria  which 
are  not  deposited  are  placed  under  conditions  favourable  to 
rapid  multiplication.  This  is  an  important  matter,  for  assuming 
the  possibility  of  a  typhoid  bacillus,  which  had  escaped  the  sedi- 
mentary action,  having  the  capacity  to  multipl}*  in  the  three- 
Iiarts  sterilised  water  of  the  storage  reservoir,  the  multiplication 
)y  division  is  so  rapid  that,  dividing  once  every  half-hour,  a 
single  bacillus  in  twentj'-four  hours  will  give  rise  to  something 
like  three  hundred  billions  of  bacilli  (Lankester,  10,900).  The 
witness  believed  that  this  rapid  multiplication  could  only  take 

f>lace  in  distilled  water,  or  in  deep  well  waters  shielded  from 
iglit  and  containing  relatively  few  saprophytic  microbes;  and 
Mead  Bolton's  observations  (10,757)  also  show  that  the  num- 
bers of  bacteria  in  filtered  river  water  in  a  reservoir  remain 
fairly  constant  from  day  to  day,  but  when  the  Mater  is  taken 
out  of  the  reservoir  and  kept  in  a  vessel  for  twenty-four  hours 
an  enormous  multiplication  of  organisms  will  be  found  to  have 
taken  place — (seventy-three  bacteria  developed  into  half  a 
million).  The  constancv  of  numbers  in  the  reservoir  water 
may  be  due  to  sedimentation  and  multiplic^ation  balancing  each 
other,  but  there  is  no  satisfactory  explanation  of  why  the  water 
removed  from  the  reservoir  should  exhibit  such  a  marvellous 
increase. 

Sand  Filtration. 

The  classical  researches  of  Dr.  Percy  Frankland,  made 
during  the  years  1886,  1887,  1888,  show  that  sand  filtration 
removes  from  tne  river- water  on  an  average  97  o  |)er  cent,  of 
the  microbes  present  in  the  case  of  the  Thames,  and  95'7  per 
cent,  of  the  microbes  present  in  the  Lee  water  (East  London 
Co.).  These  are  the  microbes  which  are  capable  of  growing  in 
gelatine  plate  cultivations  at  temperatures  below  that  at  which 
gelatine  liquifies.  A  similar  investigation  conducted  in  181^2 
confirms  the  results  of  the  earlier  researches.  Out  of  sixty- 
one  samples  of  filtered  water  collected  at  the  several  water 
companies'  works  direct  from  the  lower  portions  of  the  filter- 
beds  or  from  the  filter-wells  (11,125),  only  one  sample  yieldeii 
more  than  100  colonies  per  cubic  centimetre,  whilst  the  average 
number  was  only  twenty-nine  (Appendix  C,  64,  p.  474).  With 
regard  to  the  bacteria  present  in  the  filtered  water,  Dr.  P.  Frank- 
and  remarks  "only  a  very  insignificant  part  of  them  can  be 
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derived  from  the  unfiltered  water,  for  the  numbers  in  the 
filtered  bear  no  relationship  to  those  in  the  unfiltered  waters; 
the  majority  of  the  bacteria  in  the  filtered  water  are,  there- 
fore (during  the  summer  months — 11,080^,  attributable  to  . 
post-filtration  sources,"  the  filter-beds,  the  channels,  culverts, 
and  wells  being  of  course  not  sterile.  These  are  the  results  of 
gelatine-plate  cultivations,  and  are,  of  course,  very  satisfactory 
as  far  as  they  go,  but,  as  pointed  out  by  Dr.  Klein,  it  is  not 
bv  any  means  the  same  thing  testing  a  sample  merely  by  gela- 
tine, and  testing  it  also  at  higher  temperatures,  such  as  are  to 
b?  obtained  in  bouillon  cultures  (11,002).  There  is,  therefore, 
a  possibility,  not  yet  disproved,  that  microbes  pass  through  the 
filter-bi'ds,  which  can  be  cultivated  at  high  temperatures,  but 
do  not  grow  on  gelatine-plates. 

All  the  witne^ses  were  agreed  that  the  efficiency  of  the  sand 

filter-beds  in  intercepting  bacteria  is  due  to  the  formation  of  a 

superficial  gelatinous  deposit  or  membrane  on  top  of  the  sand. 

The  bacteria  become  attached  to,  and  entangled  in  the  colloidal 

mass,  and  are,  consequently,  prevented  from  passing  down  into 

the  deeper  beds  of  sand  and  gravel.     Professor  Ray  Lankester 

describes  this  filtration  as  like  the  dialysis  through  a  fine  jelly, 

which    is  capable  of   intercepting  the   very   smallest  bacteria 

if  there  is  no  rupture  or  loss  of  continuity  in  the   material 

(10,682).     This  gelatinous  film  which  forms  on  the  top  layer 

of  sand  consists,  no  doubt,  very  largely  of  intercepted  organic 

niatter  and  saprophytic  bacteria.     From  Dr.  Percy  Frankland*s 

statements  (11,0^3),  it  ap[)ears  to  be  sufficiently  well  formed  to 

be  effective  in  intercepting  bacteria  within  two  or  three  days 

after  renewing  the  top  layers  of  sand  in  the  filter-beds.     It 

follows,  therefore,    that    the    filter-bed    does    not    attain    its 

normal  efficiency  in  the  interception  of  bacteria  until  it  has 

been  iu  use  a  couple  of  days  after  the  periodical  renewal.     On 

tile  other  hand,  there  was  no  evidence  of  the  efficiency  of  the 

sand  filter-beds,  qua  bacterial  interception,  being  reduced  by 

prolonged  use,  even  for  so  extended  a  period  as  sixty-eight  days 

(ll,0i»7).     It  would   seem   that   the  organisms  tend  to  grow 

down  deeper  and  deeper  into  the  beds,  and  might  possibly  in 

time  grow  quite  through  the  interstices  of  the  filter,  and  s(y 

re-apj)ear  in  the  filtered  water.     But  owing  to  the  thickness  of 

>and  this  process  must  occupy  a  very  long  time.     The  reason 

why  the  top  layers  of  sand  should  be  skimmed  and  renewed 

j)erio<lically   is  to  prevent   other   filter-beds   beincr   overtaxed, 

because  the  filtration  becomes  slow  in  the  old  beds,  owing  to 

the  thickness  of  the  gelatinous  coating  and  clogging  of  the 

top  layers.     If  certain  filter-beds  are  working  too  slowly,  others 

have  to  be  pressed — possibly  resulting  in  inefficient  filtration—. 
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in  order  to  make  up  the  volume  of  filtered  water  necessarj"  for 
the  daily  supply. 

No  evidence  was  forthcoming  as  to  there  being  any  "selective 
filtration"  of  micro-organisms  by  the  sand  filter-beds;  i\e.,  any 
tendency  of  the  filters  to  arrest  the  larger  microbes,  and  allow 
the  smaller  ones  to  pass  through.  It  seems  to  have  been 
generally  acknowledged  that  the  individual  smallest  bacterium 
now  known  is  only  about  ten  times  smaller  than  the  individual 
largest  bacterium,  and  that  conseouently  mere  difference  in 
size,  having  regard  to  the  size  of  trie  pores  in  sand-beds,  was 
not  a  factor  of  any  moment.  Dr.  Klein  (10,945)  mentioned 
some  experiments  made  by  Dr.  Beyerink,  of  Delft,  to  show 
that  certain  bacteria  of  very  small  size,  which  cause  phosphor- 
escence in  suitable  materials,  passed  through  the  pores  of 
porous  porcelain  in  a  Pasteur- Chamberland  filter.  Dr.  Percy 
Frankland,  however,  thinks  (11,0^7)  that  these  phosphort scent 
bacteria  grow  through   the  interetices  of  the  filter,  and  thus 

f>ass  into  the  filtered  water.  He  says  that  the  jwres  even  of  a 
Chamberland  Hlter  are  sufficiently  large  to  admit  of  organisms 
passing,  but  in  conseouence  of  some  attraction  between  the 
porous  porcelain  and  tne  organisms,  the  latter  are  arrested  in 
.traversing  the  circuitous  paths  through  the  filter. 

The  subsequent  life  history  of  the  organisms,  which  are 
arrested  in  the  gelatinous  mass  on  the  surface  of  the  sand  filter- 
beds,  still  remains  to  be  studied. 

Something  remains  to  be  said  about  the  acknowledged  facts 
as  to  sand  filtration  abov(»  indicated.  Taking  Dr.  P.  Frank- 
land's  results,  showing  twenty-nine  organisms  per  cubic  centi- 
metre, as  being  an  average  of  the  number  existing  in  the 
London  Water  Companies  filtered  water  under  presi.*nt  condi- 
tions, this  means  a  very  large  number  even  in  so  small  a  quantity 
as  a  gallon ;  and  when  we  consider  the  number  of  gallons  daily 
supplied  to  an  average  sized  house  in  London,  the  possibilities 
of  pathogeni6  organij^ms  being  introduced  into  a  cistern  on  some 
occasion  or  another  are  not  so  very  remote,  even  taking  into 
account  the  supposition  that  these  organisms  constitute  an  almost 
infinitesimal  numerical  fraction  of  the  harmless  species.  If  so 
introduced  into  a  cistern— a  darkened  reservoir  of  stagnant 
water — the  i>ossibility  of  multiplication  cannot  be  dismissed, 
as  it  has  not  been  shown  to  be  an  impossible  occurrence. 

The  argument  that  typhoid  bacilli  do  not  exist  in  the  filtered 
or  unfiltered  Thames  water,  because  they  have  never  been 
found,  is  of  course  untenable.  So  vast  are  the  volumes  of 
water  present  in  the  Thames,  and  operated  on  by  the  water 
companies,  that  unless  the  typhoid  bacillus  was  evenly  distri- 
buted through  this  great  mass  of  fluid,  the  methods  of  esami- 
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nation  of  a  gallon  or  so  here  and  there  shaken  up  and  then 
tested  as  to  one  or  two  cubic  centimetres,  must  infallibly  have 
failed  to  detect  the  organism.  Better  results  will  probably  be 
obtained  by  submitting  to  bacteriological  examination  portions 
of  the  gelatinous  film  removed  from  the  filter-beds,  which 
represent  for  each  square  yard  comparatively  large  volumes  of 
water;  and  also  by  an  examination  of  the  similar  deposit 
coating  a  Chamberland  or  Berkefeld  filter  which  is  attached  to 
a  water  main  and  is  continually  in  use.  By  the  use  of  Parietti's 
method  (Appendix  C,  61,  p.  458)  it  will  then  be  possible  to 
speak  with  greater  certainty  as  to  the  absence  in  large  volumes 
of  water  of  the  typhoid  bacillus,  provided  that  the  intercepted 
bacilhis  is  not  destroyed  or  rendered  unrecognisable  by  its  more 
or  less  prolonged  stay  in  the  gelatinous  film  coating  the  filters. 

The  ErFECTS  of  Floods. 

If  the  water  companies  had  sufficient  capacity  of  storage 
reservoirs,  there  could  be  no  question  of  the  harmfulness  of 
flo(xls.  Bat  it  is  at  present  a  fact  that  few  if  any  of  the 
companies  have  sufficient  storage  to  obviate  the  necessity  of 
taking  in  muddy,  turbid  water  during  prolonged  floods  in  the 
rivers.  Such  water,  of  course,  contains  micro-organisms  greatly 
in  excess  of  those  present  in  the  river  water  under  normal  con- 
ditions. The  sedimentation  in  the  storage  reservoirs  may  be 
incomplete;  an  attempt  has  to  be  made  to  filter  a  turbid  water 
and  supply  a  sufficient  volume  for  the  needs  of  the  consumers, 
with  the  result  that  on  occasion  a  cloudy  and  insufficiently 
filtered  supply  is  pum[>ed  to  London.  It  is  only,  of  course,  very 
occasionally  that  a  distinctly  bad  or  low  class  water  is  thus 
supplied  to  London  consumers,  but  the  possibility  of  such  an 
occurrence  has  still  to  be  taken  into  account. 

As  regards  disease  propagation,  the  dangers  of  flood  water 
depend  upon  the  foul  substances  washed  into  the  river  from 
ditches,  ponds,  drains,  and  refuse  heaps  on  the  banks.  If  it  is 
true  that  the  typhoid  bacillus  cannot  maintain  its  vitality  for 
more  than  a  few  days  in  faBces,  sewage,  and  cesspool  accumula- 
tions, the  recent  nature  of  such  matters  and  the  date  of  their 
de[)osition  are  all  important.  But  if  we  are  to  go  by  practical 
experiences  such  as  that  furnished  by  the  Tees  Valley  epidemic  of 
typhoid  fever,  and  if  we  refuse  to  trust  the  at  present  imperfect 
auJ  inconclusive  bacteriological  evidence  on  this  head,  the 
addition  to  river  water  of  human  excrement  by  flood  washings 
must  be  re<;arded  as  serious,  no  matter  whether  such  excrement 
w  of  recent  deposit  or  not.  The  dilution  of  foul  matters  with 
water  is,  no  doubt,  very  great  during  periods  of  flood,  but  the 
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addition  of  filth  of  all  kinds  may  be  correspondingly  excessiTe; 
and  at  least  one  witness  regarded  the  occurence  of  floods  as  a 
distinct  menace  to  the  health  of  water  consumers  (Sims  Wood- 
head,  13,152).  Fortunately  floods  occur  as  a  rule  late  in  the 
winter  or  during  the  colder  seasons,  when  the  low  temperature 
of  the  water  prevents  any  development  of  pathogenic  bacilli, 
and  may  thus  completely  counteract  the  dangerous  properties 
of  flood  water. 

It  must  also  be  stated  that,  so  far  as  known,  no  outbreak  or 
excessive  prevalence  of  typhoid  fever  in  "  water-London  "  has 
followed  upon  summer  or  autumn  floods  in  the  Thames  or  Lee 
Valleys,  although  it  would  no  doubt  be  difficult  to  dissociate 
such  an  occurrence  from  the  normal  late  summer  rise  in  enteric 
fever  prevalence.  There  appears,  besides,  to  be  no  evidence 
pointing  to  excessive  or  abnormal  enteric-fever  prevalences  in 
po[)ulations  on  the  river  banks  above  the  water  companies' 
intakes  being  accompanied  or  followed  by  a  rise  in  enteric-fever 
mortality  in  London  districts  (Odiing,  10,074). 

Conclusion. 

The  Royal  Commissioners  expressly  stated  in  their  Report 
(p.  ()3)  that  they  regarded  Bacteriology  as  still  in  its  infancy, 
and  they  did  not  consider  that  the  results  obtained  by  experts 
in  the  science,  in  regard  to  the  persistence  or  destructibility  of 
pathogenic  bacteria,  could  have  any  such  position  of  absolute 
certainty  assigned  to  them  as  would  dispense  with  the  evidence 
of  experience.  With  this  view  all  who  have  read  the  bacterio- 
logical evidence  placed  before  the  Commission  will  agree. 
There  is  not  merely  the  want  of  harmony  between  the  results 
of  different  observers,  but  there  has  been  too  little  insistence 
on  the  artificiality  of  the  experimental  methods  pursued,  ami 
on  the  danger  of  any  reasoning  from  such  observations  being 
applied  to  the  circumstances  and  operations  of  nature  on  the 
large  scale.  There  is  besides  the  almost  universal  tendency  to 
regard  the  naicrobes  of  disease  as  specific  entities,  and  to  take 
little  account  of  those  possible  modifications  and  reversions  of 
types  about  which  so  little  is  known,  but  which,  when  under- 
st(3od,  will  probably  supply  a  key  to  the  solution  of  the  most 
intricate  epidemiological  problems. 
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"SEWAGE  DISPOSAL  IN  THE  UNITED   STATES."* 

The  authors  state  that  the  chief  object  in  publishing  this  book  is 
to  enable  future  Americans,  who  wish  to  study  the  question  of  sewage 
dL^p<»a]  in  detail,  to  have  available  the  experience  that  has  been 
pamed  out  of  their  country  without  having  to  go  abroad  for  it. 
This  book,  however,  will  also  be  welcomed  by  English  engineers,  as  it 
contains  a  record  of  many  works  of  sewage  disposal  which  have  been 
executed  in  the  United  States,  with  valuable  practical  information  as 
to  their  working,  obtained  apparently  by  careful  observation  at  the 
\ariou8  places  referred  to.  The  authors  have  extended  the  scope  of 
thfir  enquiries  beyond  that  which  would  be  understood  by  the  title 
of  the  book,  namely  "  Sewage  Disposal,"  and  its  interest  and  value  is 
increased  thereby.  Investigations  by  the  State  Board  of  Health  of 
Massachusetts  as  to  outbreaks  of  typhoid  fever,  the  causation  of 
communicable  diseases  and  the  infectious  diseases  of  animals,  as 
bearing  upon  the  subject  of  water-borne  communicable  diseases  of 
human  bein«;s,  are  considered.  The  pollution  of  rivers  and  the 
investigations  that  have  been  made  as  to  the  self-purifying  influence 
of  running  streams  and  the  discharge  of  sewage  into  tidal  waters 
are  dealt  with,  and  various  legal  decisions  in  America  are  given. 
^>me  useful  data  are  tabulated  as  to  water  consumption  and  rainfall, 
hearing  on  the  question  of  the  quantity  and  variation  in  the  rate  of 
flow  of  sewage,  and  consequently  on  the  means  for  its  disposal.  The 
circumstances  in  which  the  separate  system  of  sewerage  has  been 
adopted  in  various  cities  in  America  are  summarized  from  reports  of 
the  engineers  engaged,  including  several  references  to  works  carried 
out  by  Col.  Waring,  whose  name  will  always  be  identified  with  this 
»VHt*-m. 

In  considering  the  methods  for  the  disposal  of  sewage,  the  authors 
refer  to  and  review  the  experience  of  recent  years  as  to  nitrification 
and  the  nitrifying  organism.  The  investigations  of  Mr.  llobert 
Warington  in  this  country  are  naturally  given  prominence  to,  and 
the  two  valuable  paperrt  by  that  observer,  one  before  the  Society  of 
Art*  in  18S2  and  that  before  the  British  Association  in  1884,  are 
quoted  at  length.  The  more  recent  information  contained  in  the 
reports  of  the  State  Board  of  Health  of  Massachusetts  and  the 
observations  of  Dr.  Percy  Frankland  and  others  are  quoted,  and 
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give  a  clear  resume  of  this  subject.  The  arrangements  for  distribut- 
ing sewage  on  land  are  described,  and  data  are  given  in  respect  of 
this  and  of  the  agricultural  points  involved.  The  published  reports 
of  the  Coiiimisision  on  8e\vage  of  Town^  and  the  Boyal  Agricultural 
Society  are  referred  to  largely.  The  utilisation  and  preservation  of 
the  heavy  green  crops  from  sewage  farms  are  dealt  with  in  a  chapter 
on  Silos,  which  may  be  advantageously  read  in  conjunction  with  the 
Beport  on  Ensilage  issued  a  few  years  ago  by  a  Commission,  which 
was  preMided  over  by  Lord  Walsingham. 

The  descriptions  of  sewage  farms  and  precipitation  works  are  very 
interesting,  and  are  well  illustrated  by  diagrams.  These  will  be  studied 
with  advantage  by  engineers  engaged  in  designing  works  of  this  kind. 
Some  experiments  which  were  made  by  the  Sewer  Commissioners 
of  South  Framingham,  Massachusetts,  in  the  cold  weather  of 
January,  18U3,  with  sewage  applied  to  frost-bound  filter  beds  may 
be  referred  to.  It  is  stated  that  when  the  filter  bed  was  frozen 
18  inches  deep  and  had  10  inches  of  snow  upon  it  (the  thermometer 
being  at  6*^  F.  below  zero)  the  plot  was  dosed  with  sewage  at  a 
temperature  of  oO'^  F.  An  area  of  seven-eighths  of  an  acre  received 
tiOO,000  gallons  at  first,  and  in  six  hours  pait  h:id  passed  to  the 
under-drains.  The  following  day  ^\&  tim^s  this  volume  was  applied, 
and  at  the  end  of  the  fourth  day  the  frost  was  out  of  the  land  and 
the  sewage  had  disappeared.  There  is,  however,  no  record  of  whether 
purification  was  effected  or  not,  as  no  analyses  of  the  effluent  arc 
given.  This  experience  therefore  should  be  taken  in  conjunction 
with  the  observations  published  in  the  twenty-third  report  of  the 
Massachusetts  State  Board  of  Health,  where  it  is  stated  that  no 
nitrification  took  place  in  filter  beds  exposed  to  frost  and  snow  until 
the  temperature  began  to  rise  in  the  spring.  As  it  is  stated  in  the 
latter  case  that  when  the  filter-plots  were  protected  by  canvas  cover?, 
almost  as  good  results  were  obtained  in  winter  as  in  summer,  it  will 
be  seen  that  the  experiment  in  the  book  might  disappoint  those  who 
had  to  depend  on  land  or  filter  beds  to  prevent  the  pollution  of 
streams  by  sewage  disposed  of  on  land  during  extremely  cold  weather. 
Mr.  Warington's  early  experiments  at  Ruthamst^ad  showed  that 
the  high  temperature  of  summer  had  a  most  favourable  influence  in 
increasing  the  oxidizing  action  of  the  soil. 

The  fact  that  this  book  is  the  joint  production  of  two  observers 
who  were  engaged  (as  stated  in  the  preface)  in  the  same  pursuit, 
unknown  to  each  other,  will  account  lor  its  arrangement  leavin^ij 
something  to  be  desired,  as  descriptions  of  similar  works  are  placed 
wide  apart,  instead  of  together.  It  is,  however,  a  valuable  contri- 
bution to  sanitary  literature,  and  deserves  commendation. 

Hbxby  Robinson,  M.Inst.C.K 
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HYGIEXE    AT    PARIS    AND    IN    FEANCE   GENERALLY. 

By  Dr.  Emile  Vallix. 

Tramlated  hy  G.  J,  Symons,  F.R.S. 

In  response  to  the  request  which  has  recently  been  made  to 
me  by  the  Secretary  of  The  Sanitary  Institute,  I  purpose 
giving  periodically  a  brief  account  of  the  progress  of  nygiene 
throughout  France  generally,  and  in  Paris  in  particular.  My 
reports  will  refer  to  important  discussions  in  Parliament,  in  the 
Academies,  the  Councils  of  Hygiene,  the  Municipal  Council  of 
Paris,  the  Societies  of  Hygiene,  the  Laboratories,  and  the 
Faculties.  The  interesting  facts  observed  during  epidemics 
in  the  interior  or  coming  from  abroad,  new  books,  memoirs,  and 
inventions  will  be  briefly  mentioned,  with  personal  and  inde- 
pendent remarks  thereon ;  appointments  to  public  offices, 
awards  given,  and  obituary  notices  of  persons  who  have  been 
connected  with  hygiene ;  adding  also,  as  occasion  may  afford 
opportunity,  the  little  facts  which  will  satisfy  the  curiosity  and 
concurrently  make  known  the  progress  of  hygiene  throughout 
the  country.  These  notes,  written  currente  calamOj  will  be  in 
some  sort  a  familiar  conversation  with  the  reader,  and  the  aim 
will  be  to  be  candid  and  just,  also  not  to  be  wearying. 

Article  15  of  the  Law  of  the  30th  of  November,  1893, 
upon  the  practice  of  medicine,  provides  that  all  medical 
practitioners  shall  be  bound,  under  penalties,  to  declare  to  the 
public  authorities  the  existence  of  infectious  diseases  whereof 
the  lists  will  be  drawn  up  on  the  advice  of  the  Academy  of 
Medicine  and  of  the  Consulting  Committee  of  Public  Hygiene. 
The  list  definitely  settled,  comprehends  the  following  dis- 
eases:— typhoid  fever,  typhus,  small-pox,  chicken-pox,  scarla- 
tina, diphtheria,  sweating  sickness,  cholera,  diarrhoea,  plague, 
yellow  tever,  dysentery^  puerperal  infection  (when  the  subject 
of  the  pregnancy  shall  not  have  demanded  secrecy),  and  oph- 
thalmia in  the  newly  born. 

In  execution  of  the  ministerial  decree  of  the  30th  November, 
l^OH,  each  practitioner  has  received,  since  the  1 5th  or  20th  of 
February  last,  a  memorandum  book,  of  which  the  detachea 
leaves  serve  as  post-cards  bearing  the  address  of  the  Maire,  and 
that  of  the  Prefect ;  and  the  doctor  is  bound  to  post  a  leaf 

•fter  having  written  on  it  the  address  of  his  patient,  the  name. 
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of  the  disease,  or  the  number  of  the  class  corresponding  to  that 
disease.  He  himself  need  not  sign  it,  as  the  leaf  bears  the 
number  of  the  book  furnished  to  the  practitioner.  The 
Medical  Officer  having  received  the  leaf,  he,  according  to  the 
case,  sends  disinfectors,  inspects  the  house  with  regard  to  its 
sanitary  arrangements,  and  prevents,  in  the  best  possible  way, 
the  spread  of  the  infection.  All  this  prophylactic  work  is 
entirely  gratuitous. 

The  ministerial  decree  has  not  been  without  stirring  up 
opposition  and  discontent,  in  our  opinion  greatly  exaggerated. 
It  has  been  pretended  that  professional  secrecy  has  been 
violated ;  and  this  argument  has  been  somewhat  misemployed. 
The  captiousness  is  based  solely  on  the  subject  of  puerperal 
infection ;  and  I  have  proposed,  as  I'eporter  of  the  Academy 
of  Medicine,  to  limit  the  obligation  to  report  puerperal  infec- 
tion to  those  cases  where  the  secret  of  the  confinement  will 
not  be  demanded.  The  Academy  having  rejected  this  re- 
striction, it  has  been  re-established  by  the  Minister.  It  was 
found  that  this  was  an  insult  to  the  profession, — the  num- 
bering of  the  memorandum-books  which  had  been  delivered 
to  the  practitioners  (t.€.,  this  numbering  was  treating  them 
like  cabmen  or  policemen).  There  has  been  much  exag- 
geration here: — the  new  measures  disturbing  the  habits  and 
shocking  the  prejudices ;  but  time  will  sweep  away  these  jxjtty 
oppositions.  The  measure  is  excellent ;  it  has  long  been 
demanded  by  French  hygienists  as  the  basis  of  all  prophylaxes 
against  epidemics.  The  example  of  England  assures  us  that 
this  arrangement  will  work  well,  and  prove  to  be  of  great 
utility.  The  large  number  of  notifications  made  in  Paris 
during  the  last  few  months  proves  that  the  majority  of  medical 
men  recognize  its  importance  and  necessity. 

At  the  Academy  of  Medicine,  the  new  cases  of  resuscitation 
of  the  asphyxiated  by  drowning,  by  the  process  called  "  of  the 
tongue,**  confirm  the  excellence  of  the  means  suggested  by 
M.  Laborde  to  terminate  the  state  of  apparent  death.  The 
tongue  is  drawn  out  regularly  twenty  or  thirty  times  per 
minute ;  hiccough  is  provoked,  also  retching,  by  exciting  the 
back  part  of  the  throat;  and  in  about  a  half  or  quarter  of  an 
hour,  sometimes  sooner,  respiration  is  re-established. 

An  "alienist"  (i.^.,  one  engaged  in  the  treatment  of  the 
insane)  much  esteemed  in  Paris,  Dr.  Mottet,  has  been  poisoned 
this  winter,  and  has  been  seriously  ill  through  having  been  for 
some  minutes  in  a  cab  which  had  been  warmed  by  means  of 
small  pieces  of  coal,  the  windows  being  closed.  Frequent 
accidents  from  the  same  cause,  sometimes  with  slow  and  insid- 
ious forms,  occur  every  winter ;  and  at  the  suggestion  of  MM. 
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Broaanlel,  A.  Gautier,  Moissan,  and  others,  the  Academy 
has  prohibited  the  warming  of  cabs  by  slow  combustion  coal 
stoves.  The  employment  of  that  mode  of  warming  can  be 
tolerated  only  when  tlie  products  of  the  combustion,  and 
particularly  the  oxide  of  carbon,  cannot  escape  into  the  interior 
of  the  vehicle.  Many  omnibusea  and  tramcars  in  Paris  are 
warmed  by  stoves  so  arranged  that  the  flattened  cylinder 
containing  the  coal  is  perforated  and  placed  under  the  floor 
of  the  vehicle  in  the  open  air ;  or  so  that  the  upper  surface  of 
the  stove  forms  the  floor  itself,  and  therefore  it  is  impossible 
that  any  gases  so  produced  can  enter  the  interior. 

An  epidemic  of  typhoid  fever  has  suddenly  broken  out  in 

Paris  at  a  time  of  the  vear  when  this  disease  is  rare,  and  when 

for  many  months  it  had  disappeared.     It  began  to  develop 

itself  about  the   15th  of   February,   and   ceased   at  the   end 

of  April.     Its  very  rapid  advance   has  been  rather  that  of 

a  sudden  poisoning,  than  that  of  an  ordinary  epidemic.     The 

infected  quarters  have  been  almost  exclusively  those  supplied 

with  water  from  the  sources  of  the  Vanne,  which  is  justly 

celebrated  for  its  purity  and  freshness,  and  which  supplies  the 

centre  of  Paris  and  all  that  part  of  the  city  which  is  south  of 

the  Seine.     Although  the  fact  has  not  yet  been  demonstrated, 

it  seems  that  there  is  a  connection  between  the  epidemic  of 

Paris  and  some  little  epidemics  of  typhoid  fever  observed  at  the 

same  time  in  certain  villages  (Rigny-le-Ferron)  in  the  valley  of 

the  Vanne,  immediately  adjacent  to  some  of  its  affluents.     It  is 

well  known  that  the  principal  sources  are  admirably  protected : 

and  they  furnish  daily  to  Paris  125,000  cubic  metres  of  water 

whose  purity  is  above  suspicion.     But  to  increase  the  amount, 

there  are  caught,  by  means  of  pipes,  little  springs  of  water 

which  come  to  the  surface,  perhaps  from  rains  which,  before 

percolating,  have  washed  fields  that  have  been  fertilised  with 

manure ;  and  the  depth  of  the  drain  pipes  is  said  to  be  sometimes 

insufficient  to  secure  perfect  filtration  of  the  water.     This  is  as 

yet  only  an  hypothesis ;  the  bacteriological  analysis  of  the  water 

of  the  Vanne  not  having  revealed  the  presence  of  the  bacillus 

of  Eberth.     Nevertheless,  wrong  or  right,  the  doctors  and  the 

public  are  persuaded  that  the  water  of  the  Vanne  has  been 

accidentally  contaminated;  and  as  confidence  in  even  the  best  of 

the  filters  is  not  absolute,  one  part  of  the  population  consented 

to  drink  the  water  only  when  boiled,  iced,  or  made  into  tea. 

Those  districts  and  barracks  which  were  supplied  with  Vanne 

water  were  almost  the  only  ones  attacked.     Moreover,  since 

the  beginning  of  March  the  water  from  the  lower  levels  has 

heen  excluded  from  the  Vanne  aqueduct. 

At  the  Society  of   Public  Medicine  and   of   Professional 
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Hygiene,  Dr.  Divemeresse  read,  in  the  month  of  January,  a 
very  interesting  paper  on  rendering  inoffensive  the  cleans- 
ing of  ponds.  The  muds  are  dragged  up  from  under  the 
water  by  means  of  the  pipe  of  a  pump  of  such  sort  that  the 
bed  of  water  which  covers  the  mud  prevents  the  freeing  of 
bad  odours  and  dangerous  exhalations.  Further,  the  mud 
drawn  up  lias  been  disinfected  by  the  aid  of  a  mixture  of 
200  grammes  of  ouick-lime  and  500  grammes  of  sulphate 
of  iron  to  the  cuoic  metre,  The  paper  published  in  the 
Revue  dHJifgieiie  et  de  Police  Sanitatre^  of  February,  1894,  shows 
that  for  disinfecting  2,500  cubic  metres  of  mud  from  the 
Lake  of  St.  Maude,  there  have  been  employed  1,000  kilograms 
of  sulphate  of  iron,  costing  altogether  90  francs,  and  five  cubic 
metres  of  quick-lime,  costing  175  francs;  these  make  an  outlay 
of  2(>5  francs  for  disinfectants;  and  the  result  has  been 
extremely  satisfactory.  The  procedure  deserves  to  be  generally 
adopted  for  the  cleansing  of  ponds,  canals,  and  ditches ;  and  for 
the  draining  of  lands  which  are  marshy,  and  rich  in  organic 
matter.  The  method  has  been  spoken  of  favourably  for  many 
years  by  M.  Rabot,  a  distinguished  chemist  in  Versailles;  but 
this  time  it  has  been  applied  on  a  large  scale;  for,  the  cleansing 
of  the  great  canal  in  the  park  of  Versailles  has  occasioned  tiie 
raising  in  this  manner  of  85,000  cubic  metres  of  mud  which  nia«s 
has  remained  in  the  park  a  whole  year  without  having  caused 
anv  sickness  or  even  any  annoyance. 

The  International  Sanitary  Conference  which  met  in  Paris 
at  the  beginning  of  February,  terminated  its  labours  at  the 
end  of  March.  The  delegates  have  been  the  objects  of  very 
sympathetic  manifestations  in  the  brilliant  receptions  which 
have  taken  place  at  the  Ministry  of  Foreign  Affairs,  with 
the  Dean  of  the  Faculty  of  Medicine,  at  the  dmner  which  was 
given  them  by  the  Society  of  Public  Medicine,  at  the  Hotel 
Continental,  etc.  General  agreement  seems  to  have  prevailed 
on  almost  all  points,  and  several  English  journals,  notably  the 
British  Medical  Journal^  have  published  the  convention  in 
extfnso. 

The  Faculty  of  Lille  has  just  suffered  a  great  loss  by  the 
sudden  and  very  unexpected  death,  on  March  27th,  of  the 
eminent  professor  of  hygiene,  M.  J.  Arnould,  brought  about  in 
some  way  by  an  acute  affection  of  the  lungs.  M.  Arnould  was 
the  author  of  a  treatise  on  hygiene  which  is  a  classic  in  France, 
and  of  which  he  has  prepared  a  third  issue.  It  is  a  veritable 
monument  of  erudition.  He  had  a  critical  sense  the  mast 
penetrating,  a  style  brilliant  and  animated,  a  pen  of  a  delicate 
yet  incisive  lightness,  a  profound  and  matured  knowledge  of 
the   works   of   German   authors,  and  of   numerous    scientific 
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tra^'els  in  all  the  ^jreat  centres  of  Europe.  He  was  an 
example  of  scientific  honesty  and  possessed  an  uncommon  ardour 
of  connction,  in  short  the  qualities  of  a  savant  and  critic 
of  the  first  order.  M.  Arnould  was  a  corresponding  member 
of  the  Academy  of  Medicine,  and  had  filled  the  highest  posts 
in  the  metlical  department  of  the  army.  He  leaves  behind 
him  keen  regret  based  upon  profound  esteem. 

We  must  notice  likewise  the  death  of  Dr.  Ollivier,  member  of 
the  hygienic  section  of  the  Academy  of  Medicine ;  and  that  of 
M.  Ch.  Herscher  (on  January  25th),  a  distinguished  engineer, 
whose  systems  of  wanning,  and,  above  all,  whose  disinfecting 
high-pressure  vapour  stoves  are  so  well  known  in  France  and 
throughout  Europe.  M.  Herscher  has  been  a  very  useful 
collaborateur  of  hygiene  in  our  country.  He  has  created  in 
his  factories  a  museum  of  industrial  hygiene,  and  has  thus 
distributed  through  France  the  germs  of  Sanitary  engineering 
which  is  so  flourishing  in  England,  and  which  has  the  practical 
sanction  of  scientific  and  experimental  hygienists. 

At  Asniires-Gennevilliers,  near  the  banks  of  the  Seine,  on, 
April  i7th,  was  unveiled  the  monument  erected  by  subscription 
to  the  engineer  Durand-Claye,  who  died  so  unexpectedly  on 
April  27th,  1888,  at  the  early  age  of  forty-six,  in  full  activity 
and  full  success.  It  was  Durand-Clave  who  had  undertaken 
on  behalf  of  Paris  the  double  task;  (1)  To  abolish  the  foul 
closets  which  defiled  the  houses,  and  the  mode  of  emptying 
them  which  was  so  disgusting,  and  to  send  everything  rapidly 
to  the  sew.ige  outfall ;  (2)  To  stop  the  direct  discharge  into  the 
river,  and  at  the  same  time  to  stop  the  fouling  of  the  river  and 
turn  the  sewage  to  profit  by  irrigating  land. 

The  colossal  stature  of  Durand-Clave,  bv  Boucher,  stands  at 
the  very  entry  to  the  formerly  arid  plain  of  Gennevilliers,  which 
iiTigation  has  converted  into  a  fertile  oasis  covered  with  trees, 
vegetables,  and  flowers,  worth  more  than  10,000  francs  le 
hectare  (£160  per  acre),  with  a  daily  increasing  and  healthy 
]X)pQlation,  and  where  no  unpleasant  smell  suggests  the  source 
of  all  this  fertile  vegetation. 

The  Pr^fet  de  la  Seine  and  the  representatives  of  the  great 
public  authorities  celebrated  at  the  same  time  the  brilliant 
abilities  of  Durand-Claye,  and  the  important  object  of  the 
purification  of  the  earth  to  which  he  devoted  his  life,  as  well  as 
Its  great  utility.  The  very  day  after  the  above-mentioned 
ceremony,  the  Chamber  of  Deputies  voted  by  412  to  83,  117 
million  francs  (£4,700,000)  for  completing  the  sewerage  of 
Paris,  and  e8j)ecially  for  carrying  some  of  the  discharge  to  new 
irrigation  lands  at  Achferes,  on  the  north  of  the  Forest  of  St. 
Germain.   This  sum  will  moreover  cover  the  cost  of  purchasing 
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two  new  sources  of  water  supply  (Loingand  Lunain);  additions 
to  the  present  supply  to  Paris  which  is  about  250  litres  (55  gal- 
lons) per  head  per  diem,  of  which  about  one  fourth  is  almost 
irreproachable  spring  water. 

The  Press,  both  political  and  industrial,  is  still  devoting  much 
attention  to  a  gigantic  project  promoted  by  M.  Duvillard  for 
constructing  an  aqueduct  to  bring  water  to  Paris  from  the  Lake 
of  Geneva.  We  fully  recognise  the  desirability  of  an  abundant 
supply,  and  admit  that  the  Lake  of  Geneva  would  furnish  it,  but 
the  cost  would  reach  600  million  francs  (£24,000,000),  many 
accidents  are  possible  along  a  course  300  miles  long.  What 
would  happen  if  in  time  of  war  an  enemy  cut  the  line  ?  We  do 
not  think  that  the  proposal  has  been  sufficiently  considered — it 
raises  many  grave  problems,  and  before  the  Swiss  lake  fills  the 
Parisian  water-bottles,  the  Municipality  had  better  acquire  some 
of  the  excellent  springs  of  the  central  plateau  of  France,  and 
lead  them  to  the  suburbs  of  Paris  by  aqueducts  less  costly  and 
more  secure. 


SANITARY  MATTERS  IN  THE  UNITED   STATES. 

Col.  G.  E.  Waring,  M.Inst. C.E. 

Nothing  has  been  done  in  recent  years  in  this  country  of  such 
importance  and  interest  to  the  sanitarian  as  the  very  thorough 
and  continued  investigations  of  the  Massachusetts  6tate  Board 
of  Health,  as  to  the  natural  processes  involved  in,  and  the 
practical  results  to  be  secured  by,  the  intermittent  filtration  of 
sewage  through  various  media. 

These  investigations  began  in  1887  by  the  construction  of 
experimental  works  on  a  large  scale  in  the  outskirts  of  the  con- 
siderable city  of  Lawrence,  one  hour  by  rail  from  Boston.  The 
apparatus  was  of  two  classes ;  one  being  water-tight  tanks  sunk 
in  the  ground  6  feet  deep,  and  having  an  area  equal  to  one  two- 
hundredth  of  an  acre, — of  these  there  were  six  or  more;  second, 
a  series  of  iron  tanks  above  ground  of  the  same  depth,  but  only 
20  inches  in  diameter.  These  tanks  were  filled  with  various 
materials,  ranging  from  fine  river  silt,  peat,  and  garden  soil,  to 
sands  of  various  coarseness,  and  even  to  pebble  stones  as  large 
as  the  ball  of  one's  thumb.  The  experiments  are  made  on  the 
ordinary  dry  weather  flow  of  the  city  sewers. 

The  investigation  has  now  been  continued  for  more  than  six 
years,  and  has  been  controlled  at  every  step  by  the  most  careful 
chemical  and  bacteriological  investigations.     The  processes  and 
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even  the  detailed  results  are  too  minutely  described  for  even 
summarization  here.  They  are  fully  set  forth  in  the  published 
reports  of  the  Board  of  Health,  notably  in  a  special  volume  on 
the  filtration  of  sewage  and  water,  published  in  1890.  The  best 
result  in  continuous  practical  filtration  was  obtained  by  the  use 
of  a  rather  coarse  mortar  sand,  which  produced  a  purity  superior 
to  that  of  most  of  the  public  drinking-water  supplies  of  the 
State,  at  the  rate  of  about  100,000  gallons  per  acre  per  day, 
mope  than  99  per  cent,  of  the  free  and  albuminoid  ammonias  of 
the  sewage  being  converted  into  nitrates,  and  all  but  a  small 
fraction  of  1  per  cent,  of  the  bacteria  being  destroyed,  with  an 
indication  that  the  few  existing  in  the  effluent  were  harmless 
bacteria  that  had  grown  in  the  effluent  drains.  The  most  in- 
structive result  was  obtained  in  the  use  of  gravel  stones  "  as 
large  as  beans,"  which  had  been  washed  clean  of  sand  before 
they  were  put  into  the  tank.  The  bed  was  5  feet  deep.  The 
^wage  was  applied  nine  times  a  day,  six  days  in  the  week,  at 
the  rate  of  81,400  gallons  per  acre,  per  day.  After  that 
amount  had  been  applied  daily  for  more  than  seven  months,  it 
was  found  that  98*6  per  cent,  of  the  organic  matter,  shown  by 
the  sum  of  the  anmionias,  had  been  nitrified,  and  more  than  99 
per  cent  of  the  bacteria  had  been  destroyed.  This  was  a  re- 
markable result  with  an  effluent  averaging  70,000  gallons  per 
acre,  per  day,  for  every  day  in  the  year.  In  1890,  the  quantity 
was  increased  for  three  months  to  126,000  gallons  for  six 
<lays  in  the  week.  The  purification  and  destruction  of  bacteria 
were  substantially  the  same.  The  application  was  such  that 
each  pebble  was  kept  covered  with  a  thin  film  of  liquid  in  con- 
tinual contact  with  the  air  spaces  between  them.  '*  The  liquid 
starting  at  the  top  as  sewage,  reached  the  bottom  within 
twenty-four  hours,  with  the  organic  matter  nearly  all  burned 
out  The  removal  of  this  organic  matter  is  in  no  sense  a 
mechanical  one  of  holding  back  material  between  the  stones, 
for  they  are  as  clean  as  they  were  a  year  ago;  but  it  is  a 
chemical  change,  aided  by  bacteria,  by  which  the  organic 
substances  are  burned,  forming  products  of  mineral  matter 
which  pass  off  daily  in  the  purified  liquid." 

These  two  references  are  only  striking  examples  of  hundreds 
of  the  valuable  determinations  effected.  The  State  of  Massa- 
chusetts spends  about  20,000  dollars  per  annum  on  these 
investigations. 

In  sewerage,  the  most  notable  work  now  being  carried  on  is 
the  sewerage  of  the  City  of  New  Orleans  by  an  incorporated 
company,  under  a  franchise  giving  it  the  right  to  collect  rates 
from  householders,  compelling  connections,  and  constituting 
the  rates  a  lien  on  the  property.     The  population  of  the  city 
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is  aboat  300,000,  and  its  area  is  12  feet  higher  at  the  river 
bank  than  at  the  swamp  in  the  rear  of  the  inhabited  territoir. 
At  certain  seasons  the  river  runs  bank-f  ulL  The  sewera^  is 
to  be  carried  out  according  to  what  is  known  here  as  *' Waring's 
System."  All  rain-water  being  rigidly  excluded,  and  all  sewers 
to  be  automatically  flushed,  and  ventilated  through  the  soil- 
pipes  of  the  houses,  no  trap  being  allowed  on  the  main  drain. 
The  main  sewer  lies  at  the  rear  of  the  town,  and  the  sewage  is 
to  be  pumped  from  a  depth  of  27  feet  through  a  force-main 
delivering  into  the  Mississippi  River  below  low  water  mark. 

On  the  Atlantic  Coast,  the  City  of  Brunswick  (Georgia), 
standing  on  a  low,  saturated  sand  formation,  bordered  by  a  large 
tidal  river,  is  now  being  sewered  by  the  same  system,  the  main 
sewer  delivering  into  a  pumping  well  five  feet  below  tide,  the 
sewage  being  driven  through  a  force-main,  of  which  the  outlet 
is  at  the  bottom  of  the  river,  100  feet  beyond  low  water  mark 
and  some  twenty  feet  below  low  water  level.  The  mean  rise  and 
fall  of  the  tide  is  seven  feet,  and  parts  of  the  city  are  not  more 
than  a  few  inches  above  extreme  high  water. 

The  construction  of  this  work  was  stimulated,  as  had  been 
that  of  Memphis  in  1 880,  by  the  occurrence  of  a  severe  epidemic 
of  yellow  fever  (in  1893).  Serious,  and  often  fatal,  malarial 
fevers  prevail  every  year,  fostered  no  doubt  by  the  saturation  of 
the  ground  nearly  to  its  surface.  The  under-drains  laid  in 
connection  with  the  sewers  have  reduced  the  level  of  the  water 
of  saturation  nearly  to  the  level  of  low  tide,  so  far  as  the  work 
has  been  completed,  about  two-thirds  of  the  district.  The 
whole  is  to  be  finished  next  year,  but  owing  to  the  tropical 
climate,  work  is  suspended  from  June  1st  to  ^iovember  1st 


THE  ELEVENTH  INTERNATIONAL  MEDICAL  CONGfiESS, 

EOME,  1894. 

By  Dawson  Williams,  M.D.  (Lond.) 

The  Eleventh  International  Medical  Congress,  which  met  at  Rome  in  the 
last  days  of  March  of  this  year,  was  the  most  gigantic  assembly  of  the  kind 
which  has  ever  taken  place.  To  quote  the  words  of  a  recent  writer  in  the 
Nuova  Afitoloffia :  ''  It  is  a  fact  beyond  all  dispute  that  the  Roman  CongreES 
has  registered  the  apogee  of  International  Medical  Congresses,  and  without 
fear  of  making  a  false  prediction  we  may  anticipate  from  this  period  onward 
a  steady  decline  in  their  magnitude."* 


Quoted  in  the  Lancet,  May  26th. 
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The  elmboiute  arrangemeiits  of  the  Italian  Executive  Comtnittee  would 
probably  have  worked  very  well  if  the  membership  of  the  Ck>ngres8  had  been 
Umited  to  medical  men,  for  the  number  which  would  then  haye  attended 
woold  perhaps  have  been  about  3,000.  Any  pei-son,  however,  who  formally 
profcBsed  an  interest  in  the  work  of  any  Section  was  entitled  to  become  a 
Member,  and  every  Member  was  permitted,  nay  invited,  to  bring  as  many 
guests  as  he  diose. 

This  invitation  to  a  Spring  holiday  in  Italy  and  the  promise  of  special 
fsdlitles  for  tours  and  sightseeing,  with  the  inducement  of  reduced  railway 
fares,  brought  together  a  heterogeneous  collection  of  tourists  of  both  sexes, 
of  whom  a  large  proportion  never  took  any  part  in  the  serious  work  of  the 
Congress,  though  they  produced  by  their  numbers  serious  oonfhsion  in  the 
Bureaus  and.  when  reinforced  by  great  numbers  of  the  inhabitants  of  Rome, 
unmanageable  crowds  at  the  entertainments. 

Of  the  warm  welcome  extended  by  Italians  of  all  classes  to  their  guests 
eTeiyone  who  experienced  it  will  always  retain  a  grateful  remembrance. 
The  King  and  Queen  attended  the  opening  ceremony,  and  in  many  other 
ways  showed  their  interest  in  the  Ck)ngress.  Professor  Baccelli,  Minister  of 
Public  Instruction  and  Professor  of  Medicine  in  the  University  of  Rome, 
was  President  of  the  Congress,  and  he  had  the  co-operation  of  Signor  Crispi, 
ihe  President  of  the  Ck>uncil  of  ^linisters,  and  of  all  his  colleagues  in  lending 
to  it  official  recognition  and  support. 

That  the  Italiana  themselves  hoped  great  things  from  the  Congress  was 
clear,  and  that  their  expectations  were  in  a  large  measure  fulfilled  will  not 
be  doiied.  The  ordinary  traveller  looks  rather  to  the  evidences  of  Italy's 
gtorioos  past,  and  is  continually  reminded  of  the  days  when  the  Peninsula 
was  divided  into  nuiny  petty  states  constantly  warring  against  each  other. 
The  Caiufremsti  of  1894  heard  asseverations  on  every  hand  of  the  glorious 
future  which  awaits  United  Italy.  They  saw  moreover  many  proofs  of  the 
reality  and  force  of  the  new  spirit  which  animates  the  modem  Italians,  the 
*'  not  degenerate  sons,"  as  they  love  to  say,  of  Old  Rome.  This  new  spirit 
is  evident,  especially  in  two  directions,  in  the  eagerness  with  which  projects 
fnr  the  improvement  of  middle  and  higher  education  are  pressed  forward, 
and  in  the  interest  shown  in  matters  affecting  the  public  health.  Indeed  to 
maoy  Members  the  advances  already  achieved  in  this  direction  afforded 
more  inteiiesting  matter  for  enquiry  and  study  than  the  formal  proceedings 
of  the  Congress  itself. 

The  President  of  the  Section  of  Hygiene  and  the  Chairman  of  the  Com- 
mittee which  organised  the  International  Exhibition  of  Medicine  and 
Hygiene  was  Professor  L.  Pagliani,  Director  of  Public  Health.  The  Bureau 
of  Public  Health  is  a  Department  of  the  Ministry  of  the  Interior,  and  was 
created  by  Signor  Crispi  when  Minister  of  the  Interior  in  1887.  Its  position 
sod  functions  were  legalised  by  the  Law  of  1888,  which  is  the  principal 
aanitary  enactment  in  force  in  Italy.  Attached  to  this  Bureau  are  a  series 
of  laboratories  which  were  open  to  the  inspection  of  Members  of  the 
Coogreas.  These  laboratories  include  a  chemical  and  a  microscopical  and 
bacteriological  laboratory,  both  possessing  special  facilities  not  only  for 
routine  examinations  but  also  for  researches  required  by  the  Director  into 
subjects  still  in  need  of  investigation.  There  is  also  a  physical  laboratory 
with  photographic  rooms,  a  museum,  and  a  lecture  room.  Under  the 
dixection  of  the  Bureau  and  in  the  same  building  as  the  laboratories  is 
the  Vaccine  Establishment,  where  calf  vaccine  is  prepared  for  the  use  of  the 
whole  kingdom.  During  1893  the  number  of  persons  vaccinated  with  lymph 
supplied  by  this  establishment  reached  the  very  large  total  of  2,353,716.   The 
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precautious  taken  to  ensure  the  purity  of  the  lyropb,  and  the  healthiness  of 
the  animals  from  which  it  is  obtained  are  of  the  most  complete  description. 

Attached  to  the  Bureau  of  Public  Health  is  a  school  of  public  hygiene  for 
ph3rsician8,  veterinary  surgeons,  chemists  and  engineers.  The  instruction 
given  is  entirely  practical  and  is  carried  on  in  the  laboratories.  At  the  end 
of  each  course,  which  lasts  five  months,  an  examination  is  held,  and  the 
successful  candidates  receive  diplomas  which  entitle  them  to  a  preference  in 
applying  for  sanitary  appointments.  The  total  number  attending  the  school 
in  1894  was  90,  the  majority,  65,  being  medical  men.* 

The  sections  met  in  the  new  Policlinico  Umberto  I,  a  magnificent  building, 
not  yet  complete,  whicli  afforded  ample  room  for  the  meetings  but  ^as  at  & 
very  inconvenient  distance  from  the  centre  of  the  city.  The  discussions  in 
the  Section  of  Hygiene  were  animated  but  somewhat  confused,  and  on 
several  occasions  much  time  was  spent  in  disputes  on  questions  of  procedure. 
Not  all  of  the  papers  were  of  international  interest,  but  upon  several  points 
an  expression  of  opinion  was  obtained  from  the  Section  though  no  formal 
resolutions  were  adopted. 

Dr.  Louis  Csatary  dc  Castar,  couucillor  and  sanitary  delegate  of  the 
General  Council  of  Hygiene  of  Hungary,  and  of  the  Board  of  the  Hungarian 
State  Railway,  read  a  paper  on  Quarantine,  in  which  he  warmly  commended 
the  decisions  of  the  Interuatioual  Sanitary  Conference  of  Dresden  which 
freed  passengers  and  commerce  from  the  obstacles  imposed  by  the  superan- 
nuated institutions  of  land  quarantines,  and  by  the  senseless  prohibitions  on 
merchandise  said  to  be  liable  to  cany  infection.    The  experience  of  Constan- 
tinople last  year  afforded  a  fresh  instance  of  their  uselessness ;  a  quarantine 
of  from  five  to  ten  days  failed  to  prevent  the  entrance  of  the  disease  and 
succeeded  only  in  emptying  the  hotels,  destroying  retail  trade,  checking 
manufacture,  and  in  reducing  the  working  classes  to  a  condition  of  poverty 
which  greatly  increased  their  liability  to  disease.    He  summed  up  the  measures 
which  were  really  efiective  for  preventing  the  invasion  and  spread  of  cholera 
in  the  following  propositions:  ^'(1)  The  maintenance  of  a  state  of  things 
favourable  to  health  and  the  salubrity  of  the  country  by  hygienic  laws; 
(2)  notification  and  immediate  communication  of  the  centres  of  cholera; 
(3;  severe  isolation  and  disinfection  of  the  first  cases;  (4)  sanitary  inspection 
of  ti-avellers,  isolation  of  the  sick,  and  disinfection  of  the  carriages  and 
vessels  in  which  they  were  travelling;   and  (5)  a  rigorous  international 
observation  of  the  places  whence  cholera  can  come  to  Europe.'*    He  con- 
denmed  in  particular  the  appliraitiou  of  quarantine  to  the  travellers  by  the 
Orient  Express,  observing  that  an  experience  of  thirty-four  years  had  taught 
him  tliat  it  was  a  very  rare  event  for  a  traveller  to  be  taken  ill  with  cholera 
during  his  journey. 

Professor  Ruata  of  Perugia  uttered  a  needed  warning  against  the  reimpo- 
sition  of  quarantine,  under  the  name  of  *'  isolation."  After  a  brief  discussion 
which  discovered  the  greatest  unanimity  the  following  proposition  was 
adopted  by  the  Section:  *'  The  International  Congress  of  Medical  Sciences 
assembled  at  Rome  declares  that  the  decisions  of  the  International  Sanitar>' 
Conference  of  Dresden  are  in  accordance  with  the  principles  of  medical  and 
hygienic  science ;  consequently  the  quarantines  on  land  and  the  restrictions 


*  Professor  Pagliani  presented  to  the  Confess  a  pamphlet  entitled  "Z^ 
UgUiation  tt  rAdmimHration  Sanitaire  en  ItaUe  et  les  Institutions  Sciefitifique§ 
annexies  d  la  Direction  de  la  SantS  Publique^'*  whidi  may  be  consulted  m  the 
Library  of  The  Sanitary  Institute. 
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plftced  on  the  raxming  of  railway  trains  are  useless  and  injorious.  The  Con- 
gr&B  declares  that  it  is  necessary,  in  the  interests  of  commerce,  that  all 
<70Temments  without  exception  accept  the  decisions  of  the  Dresden  Con- 
ference.*' 

A  prolonged  discussion  took  place  on  the  prevention  of  Cholera,  with 
special  reference  to  recent  experience  in  Italy.  Dr.  Bocci,  Sanitary  Medical 
Officer  for  the  Proyince  of  Rome,  described  the  success  of  the  measures  of 
isolation  and  disinfection  by  which  the  appearance  of  the  cholera  in  the 
Proyince  last  year  bad  been  combatted.  Only  some  100  cases  occurred 
altogether,  and*  the  disease  never  became  epidemic.  The  precautions  taken 
at  the  seaports  were  described  by  Dr.  Paolo  >Ierlo.  Reliance  was  placed  on 
medical  inspection  to  detect  suspicious  cases  of  illness,  and  on  disinfection  of 
foul  vessels  and  merchandise.  AH  vessels,  including  those  last  from  infected 
ports,  were  admitted  freely,  except  ships  crowded  by  passengers  of  the 
poorest  class  in  a  dirty  condition.  When  a  ship  was  found  in  this  condition, 
disinfection  was  practised  with  particular  care,  and  passengers  were  not 
allowed  to  land  until  after  a  detention  of  twelve  to  twenty-four  hours,  at  the 
end  of  which  time  a  second  medical  inspection  was  made  to  detect  suspicious 
cues.  Any  vessel  actually  infected  was  sent  to  the  disinfecting  station  at 
Asinam  (an  island  off  the  coast  of  Sardinia),  where  the  sick  were  taken  to  the 
lazaietto,  the  other  passengers  landed,  and  the  ship  and  its  contents 
thoroughly  disiufected. 

Professor  Pagliani  submitted  an  elaborate  report  on  the  whole  subject. 
He  sketched  briefly  the  measures  taken  to  prevent  the  introduction  and  the 
diffusion  of  cholera  in  Italy,  and  the  behaviour  of  the  epidemic  in  the  various 
proiinces  attacked.  He  showed  that  the  precautions  had  been  everywhere 
cfflcacions. 

The  Section  also  considered  the  question  raised  by  Mr.  Coles  and  other 
English  delegates,  of  **the  necessity  for  the  qualification  of  plumbers  engaged 
in  nnitary  work."  In  the  course  of  the  discussion,  Dr.  Angelo  Pavone 
pdnted  out  that  medical  officers  and  sanitary  inspectors  were  powerless  to 
protect  the  public  against  the  manifold  evils  and  dangers  to  health  arising 
from  sewer  and  drain  emanation,  unless  plumbers  were  duly  qualified  to  carry 
oat  their  work  with  sanitary  efficiency.  Finally,  the  suggestion  that  the 
Director  of  Public  Health  should  take  action  to  establish  a  registration  of 
qoalified  plumbers  in  Rome  and  other  cities  in  Italy  was  approved. 

Dr.  Leoni,  Chief  of  the  Italian  Vaccine  Establishment,  already  mentioned, 
described  the  working  of  that  institution,  and  the  precautions  taken  to  ensure 
the  purity  of  the  lymph.  These  are  of  two  orders.  In  the  first  place  the 
healthiness  of  the  calves  used  is  enquired  into  with  very  great  care,  and  no 
lymph  is  issued  for  use  until  after  the  calf  has  been  killed  and  a  post  mortem 
examination  made ;  if  any  ground  for  suspicion  arises  the  organs  of  the 
laimal  are  submitted  to  microscopical  and  bacteriological  examination.  As 
a  matter  of  fact  in  only  one  instance  out  of  940  has  a  calf  been  found  to  be 
taberculous.  The  second  series  of  precautions  are  directed  to  prevent  the 
soddeatal  contamination  of  the  lymph  by  microbes  capable  of  causing 
Buppuration,  and  are  of  the  ordinary  antiseptic  type.  The  glycerine  used 
for  diluting  the  lymph  is  sterilised  by  heat.  The  lymph  is  preserved  in 
small  cylindrical  glass  vessels  stoppered  with  glass  and  sealed  with  paraffin. 
It  has  been  found  that  when  freshly  prepared  in  this  manner  the  Ijrmph 
contains  nearly  always  various  microbes,  some  of  which  are  sometimes 
^capable  of  producing  suppuration.  The  lymph  is  stored  in  a  special  room, 
called  the  frtgidariuMj  which  is  kept  constantly  at  a  temperature  of  about 
^  F.    After  remaining  here  three  or  four  weeks  the  pus-producing  microbes 
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disappear,  or  at  least  cease  to  be  a  source  of  danger.  In  accordance  iritb 
this  observation  the  Ijrmph  is  only  issued  for  use  after  it  has  been  kept  for 
at  least  three  weeks,  and  is  not  generally  preseryed  more  than  three  months. 
Since  the  foundation  of  the  Vaccine  Establishment  9,094,602  have  been 
vaccinated,  and  the  proportion  of  successful  vacciuations  has  been : — Primaiy. 
97'SO  per  cent. ;  Secondary,  72*06  per  cent 

Professor  E.  Liceaga,  President  of  the  Council  of  Hygiene  of  Mexico, 
contributed  a  description  of  the  organisation  of  the  Sanitary  Service  in  that 
country.  The  States  which  combine  to  form  the  Mexican  Confederation 
are  free  and  independent,  but  the  measures  for  preventing^the  entrance  of 
epidemic  disorders  are  in  the  jurisdiction  of  the  Federal  Executive.  The 
Minister  of  the  Interior  is  the  chief  executive  officer.  He  is  assisted  by  the 
Council  of  Hygiene,  which  has  both  consultative  and  executive  powers,  and 
is  represented  in  the  ports  by  special  delegates.  The  Federation  also  has 
Sanitary  Officers  with  each  of  the  State  Gk>vemments  and  at  the  principal 
points  of  ingress  on  the  land  frontier.  In  emergencies  special  Federal  Com- 
misuoners  may  be  nominated.  On  all  Sanitary  questions  the  last  appeal  is 
to  the  Federal  Sanitary  Code,  and  the  rules  and  regulations  drawn  up  in 
compliance  with  its  provisiona 

Professor  Kosotti,  Director  of  the  Roman  Abattoir,  read  a  paper  which 
contained  some  curious  statistics  as  to  the  fluctuations  in  the  quantity  of 
meat  consumed  by  the  Roman  population.  The  general  conclusion  which 
he  drew  was  that  the  average  daily  consumption  varied  not  in  direct  relation 
to  the  increase  in  the  number  of  the  inhabitants,  but  to  their  economic  posi- 
tion. A  comparison  of  the  figures  for  the  past  decade  showed  that  the  daily 
consumption  reached  a  maximum  in  1887,  and  decreased  at  once  when  the 
economic  crisis,  which  still  exists,  began  to  develop.  A  similar  effect  had, 
he  observed,  been  noticed  in  Paris  and  Berlin. 

The  International  Medical  and  Hygienic  Exhibition  was  in  several  direc- 
tions a  very  interesting  collection.  It  was  placed  in  the  Palazzo  de  Belle 
Arti,  a  well-lighted  building  in  a  central  situation,  and  overflowed  into  tbe 
neighbouring  Eldorado.  Germany  was  particularly  well  represented,  not 
only  by  exhibits  sent  by  manufacturers  and  booksellers,  but  also  by  maps, 
plans,  models,  and  books  sent  by  the  Imperial  Health  Department,  by  the 
Prussian  31inistry  of  War,  and  by  Government  Depai'tments  of  many  of  the 
lesser  States,  as  well  as  by  the  Municipality  of  Berlin.  Some  of  the  Italian 
municipalities  were  among  the  exhibitors,  but  the  Italian  exhibits  weie 
chiefly  in  the  direction  of  mineral  waters,  though  pharmaceutical  products  and 
some  sanitary  appliances  were  also  shown.  The  cement  floors  and  dados 
for  hospital  wards,  operating  rooms,  and  mortuaries  exhibited  by  the  firm  of 
Yianini  &  Co.,  of  Rome,  were  specially  worthy  of  note  for  the  excellence 
of  the  workmanship  and  the  elegance  of  the  colour  efl'ectB  obtained.  Of 
British  sanitary  exhibits  there  were  few. 

An  interesting  collection  of  historical  objects  was  brought  together  in  one 
of  the  rooms.  The  Ministry  of  the  Interior  showed  a  fine  series  of  manu- 
scripts lent  by  various  university  and  public  libraries  in  Italy,  some  of  the 
earliest  coming  from  Bologna.  Among  the  other  objects  exhibited  in 
addition  to  manuscripte,  books,  statues,  vases,  medallions,  coins,  cameos, 
and  seals,  were  specimens,  models,  and  photographs  of  ancient  surgical 
instruments. 

The  great  prevalence  of  malarial  disease  is  one  of  the  most  serious  diffi- 
culties which  stand  in  the  way  of  the  more  rapid  development  of  Italy.  It  i^ 
directly  or  indirectly,  one  of  the  causes  of  the  excessive  emigration  from 
certain  provinces,  it  is  responsible  for  a  very  considerable  part  of  the  high 
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death-nte,  and  has  a  still  larger  share  in  producing  the  large  amount  of 
disabling  sickness  recorded  in  certain  provinces.  The  extent  of  country 
affected  by  this  scourge  may  be  gathered  from  the  calculation  made  recently 
by  Professor  Nitti,  that  5,580  communes  out  of  the  total  of  8,257,  suffer  more 
or  less.  The  unhealthlness  of  the  Campagna  of  Rome  is  notorious.  Very 
nomerous  remedies  have  been  suggested.  During  the  last  three  centuries  of 
its  rule,  the  Papal  Oovemment  applied  various  schemes,  but  all  seem  to  have 
been  founded  upon  the  conmion  assumption  that  the  insalubrity  of  the  Roman 
Campagna  was  a  comparatively  new  thing,  related  in  some  way  to  the 
devastations  of  the  barbarians.  There  is  good  reason,  however,  to  believe 
that  the  Agro  Romano  was  considered  unhealthy  during  the  summer  months 
by  the  Romans  of  the  late  Republic  and  Empire.  The  Minister  of  Agricul- 
ture exhibited  in  the  International  Exhibition  of  Medicine  and  Hygiene,  a 
Kries  of  maps  of  the  Agro  Romano.  Two  of  these  showed,  the  one,  the 
nature  of  the  soil  and  subsoil,  the  other,  the  various  depths  of  soil  suitable  for 
caltivation.  The  soil,  no  where  of  great  depth,  rests  on  volcanic  strata  and  is 
therefore  liable  to  become  water-logged.  As  many  as  10,000  springs  of  water 
ba?e  been  enumerated  within  ten  kilometers  of  Rome.  Much  of  the  district 
is  marshy  or  on  the  verge  of  marsh,  and  there  are  extensive  salt  marshes  at 
the  sea  border.  The  natural  drainage  is  altogether  insufficient,  and  a  first 
important  step  was  taken  to  remedy  this  state  of  tbingB  by  the  law  of 
D^xmber  11th,  1878.  Under  it  the  State  undertook  to  drain  the  Marshes  of 
Ostia,  of  Maccarese,  and  certain  others,  while  the  proprietors,  who  were 
grouped  together  in  Syndicates  to  this  end,  were  required  to  dig  canals,  and 
tlitches  to  drain  stagnant  waters  in  to  them.  These  works  are  not  yet 
complete,  but  a  great  deal  has  been  done  both  by  the  State  and  by  the 
proprietors,  and  on  the  whole,  the  law  of  the  Bonificamento  Idraulico  is  being 
well  carried  out. 

A  second  law,  commonly  called  the  Law  of  the  Ten  Kilometers  was  passed 
in  18S3.  It  enacted  that  the  proprietors  of  the  Agro  Romano  within  ten 
kilometers  of  the  Forum  should  proceed  at  once  to  can-y  out  planting 
and  drainage,  each  on  its  own  estate.  Failure  to  comply  with  the  law  was 
to  entail  compulsory  purchase  by  the  State  followed  by  sale  in  small  parcels. 
The  law  has  been  obeyed  on  a  few  estates  only,  but  the  penalty  lias  not 
been  enforced.  The  works  which  liave  been  carried  out,  however,  have  had 
a  perceptible  influence  on  the  health  of  the  inhabitants  as  was  shown  by  the 
charts  exhibited  by  the  Minister  of  Agriculture,  in  which  the  sickness  rates 
in  188^^90  were  contrasted  with  those  for  1891—93.  Other  maps  showed 
that  something  has  been  done  to  improve  the  water  supply,  which  is  com- 
monly much  contaminated  with  vegetable  matter  and  in  some  districts, 
especially  on  the  left  side  of  the  Tiber,  is  inadequate  in  spite  of  the  frequent 
mardiy  ground.  The  opinion  that  the  prevalence  of  malaria  may  be  asso- 
ciated with  the  use  of  the  marshy  water  for  drinking  purposes  has  led  to  an 
attempt  to  supply  mountain  water  to  the  farms.  To  tliis  end  thirty-five 
KilometetB  of  conduits  have  been  laid  down  and  the  Acqua  Marcia  is  now 
distributed  from  eleven  central  stations.  In  spite  of  the  fact  that  experience 
bas  proved  that  the  habitual  use  of  this  mountain  water  increases  greatly  the 
chance  of  escaping  malaria,  the  greatest  indifference  has  been  shown  by  the 
pernns  interested  and  little  more  than  a  tenth  part  of  the  supply  offered  has 
been  utiliKd. 

In  this  connection  reference  may  be  made  to  the  immense  works  for  the 
canalisation  of  the  Tiber  which  have  been  in  progress  for  many  years  but  are 
not  yet  oompleta  The  great  embankment  on  the  left  bank  has  advanced  so 
far,  however,  that  the  low-lying  parts  of  old  Rome  are  now  to  a  great  extent 


272  SANITATION    ABBOAD. 

protected  firom  the  disastrous  floods  by  which  they  used  to  be  derasted  at 
irregular  intervals.  Professor  Celli,  during  the  Congress,  took  a  laige  pertj 
over  these  works  and  also  explained  the  improvements  in  the  sewage  system 
of  the  city  which  have  been  carried  out  or  are  in  contemplation. 

The  Hygienic  Institute  of  the  University  of  Rome  is  under  the  direction 
of  Professor  Celli.  It  is  a  flne  building  which  has  been  in  part  newlf 
built  asd  in  part  adapted  to  its  purpose.  It  contains  a  large  series  of  well- 
lighted  laboratories  as  well  as  class  rooms  for  students  and  a  theatre.  Among 
Prof.  Celli*s  assistants  and  the  workers  in  his  laboratories  are  several  gentle- 
men who  hold  teaching  appointments  in  some  of  the  smaller  UniverBities 
where  their  attendance  is  only  required  for  a  few  months  in  the  year; 
several  have  been  trained  as  to  practical  hygiene  in  England  and  as  to 
bacteriology  in  Germany. 


THE  EIGHTH  INTERNATIONAL  CONGRESS  OF  HYGIENE 

AND   DEMOGRAPHY. 

To  BE  Held  at  Budapest, 

September   1st   to   9th,   1894. 


PaU'on : 
His  l3kn?EBiAL  and  Apostolic  Royal  Majbsty. 

Deputy-Patron : 
His  Imperial  and  Roxal  Highness  Archduke  Charles  Louis. 


The  Eighth  Congress  of  this  Series  will  be  held  this  year  in  Budapest, 
the  invitation  from  Budapest  having  been  accepted  at  the  closing 
meeting  of  the  Seventh  Congress,  which  was  held  in  London,  in 
August,  1891. 

The  Congress  will  be  opened  by  His  Imperial  and  Royal  Highness 
Archduke  Charles  Louis  on  September  2nd.  On  the  opening  day 
Dr.  Ferdinand  Hueppe  will  deliver  an  oration  to  the  memory  of  the 
late  Ignatius  Semmelweis,  at  the  close  of  which  the  members  will 
proceed  to  the  cemetery  to  be  present  at  the  unveiling  of  the  tomb- 
stone erected  over  his  grave. 

The  officials  appointed  are  the  following:  President  of  the  Congress, 
Count  Stephen  Karolyi ;  President  of  the  Organizing  Committee, 
Charles  Kammermayer;  President  of  the  Executive  Committee,  Prof. 
Dr.  Joseph  Fodor;  Hon.  Secretary-General,  Prof.  Dr.  Coloman 
Miiller,  The  offices  of  the  Congress  are  at  the  St.  Rochus  Hospital, 
Budapest. 

The  work  of  the  Congress  will  be  carried  on  in  two  divisions,  viz., 
the  Hygiene  and  Demography  division. 
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In  the  Hygiene  division  there  are  nineteen  sections,  and  in  the 
Demography  dirision  seven  sections,  viz. : — 

Hygiene. — Sec.  I.:  The  JEtiology  of  Infectious  Diseases  (Bacte- 
rioiogy).  Sec.  II.:  The  Prophylaxis  of  Epidemics.  Sec.  III.:  The 
Hygiene  of  the  Tropics.  Sec.  IV. :  The  Hygiene  of  Trades  and 
Agriculture.  Sec.  v.:  The  Hygiene  of  Children.  Sec.  VI.:  The 
Hygieue  of  Schools.  Sec.  VII. :  Articles  of  Food.  Sec.  VIII. :  The 
Hygiene  of  Towns.  Sec.  IX.:  The  Hygiene  of  Public  Buildings. 
Sec.  X. :  The  Hygiene  of  Dwellings.  Sec.  XI. :  The  Hygiene  of 
Communications  (Railroads  and  Navigation).  Sec.  XII. :  Military 
Hygiene.  Sec.  XIII. :  Saving  of  Life.  Sec.  XIV. :  State  Hygiene. 
Sec.  XV. :  The  Hygiene  of  Sport  (Inurement  and  Care  of  the  Body). 
Sec.  XVI. :  The  Hygiene-  of  Baths.  Sec.  XVII. :  Veterinary. 
Sec.  XVm. :  Pharmacology.     Sec.  XIX. :  G-eneral  Samaritan  affairs. 

Demography.  —  Sec.  I.  :  Historical  Demography.  Sec.  :  II. 
General  Demography  and  Antrophometry.  Sec. :  III.  The  Technic 
of  Demography.  Sec.  IV.:  The  Demography  of  the  Agricultural 
Classes.  Sec.  V. :  The  Industrial  Labourers  from  the  Demographic 
Point  of  View.  Sec. :  VI.  The  Demography  of  Towns.  Sec. :  VII. 
The  Statistics  of  Bodily  and  Mental  Detects. 

Up  to  the  3l8t  of  March  the  Executive  Committee  had  already 
received  437  papers  for  Division  1.  and  98  for  Division  II.  The 
meetings  of  the  Sections  will  be  held  on  September  3rd,  4th,  5th, 
7th  and  8th,  from  9  a.m.  till  2  p.m.  Thursday,  September  6th,  is 
reserved  for  short  excursions. 

International  Committees  have  also  been  appointed  to  consider 
the  question  of  Diphtheria,  and  this  subject  will  be  discussed  on  the 
second  day  of  the  Congress,  at  a  combined  meeting  of  the  1st,  2nd, 
and  3rd  Sections. 

The  Congress  will  be  closed  on  September  9th. 

The  fee  of  membership  is  :  for  a  gentleman,  10  florins ;  and  for  a 
ladj,  five  florins.  The  members  paying  10  florins  will  also  be 
entitled  to  receive  one  copy  of  the  printed  transactions  of  the 
Congress. 

The  following  Excursions  and  Entertainments  have  also  been 

arranged : — 

A.  The  Corporation  of  Budapest,  as  the  host  of  the  members  of 
the  Congress,  will  arrange  for  their  guests  an  Evening  Party  in  the 
National  Museum  and  Gardens,  for  the  purpose  of  introducing  the 
members  to  each  other. 

B.  The  Corporation  will  also  arrange  a  Eeception  Soiree  in  honour 
of  the  members,  in  the  Halls  of  the  Town  Eedoute. 

C.  At  the  Boyal  Opera  House,  the  National  Theatre,  and  at  the 
People's  Theatre,  festive  representations  will  be  given  in  honour  of 
the  members  of  the  Congress. 
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D.  September  the  6tli  (Thuraday)  being  resenred  for  a  day  of  iwt^ 
the  members  will  have  an  opportunity — 

1.  To  view  the  public  buildings,  hospitals,  establishments,  sani- 

tary institutes,  factories,  etc. 

2.  On  this  day  the  members  may  make  excursions 

a.  to  Totis,  the  seat  of  Count  Nicolas  Eszterhazy,  who 

invites  them  there ; 

b.  or  to  Balatonfiired ; 

c.  or  to  Sidfok  on  the  Plattensee  ; 

d.  or  to  the  Heights  of  Buda ; 

e.  or  to  the  Margarethen  Island,  where  the  XV.  Section 

(Sport,  etc.)  will  arrange  a  Regatta,  etc. 

E.  On  two  evenings  the  Section  of  Sports  arranges  Athletic, 
Gymnastic,  and  Cycling  Competitions. 

F.  The  Corporations  and  Societies  interested  in  the  Congress  ^ill 
also  arrange  deception  Soirees  in  honour  of  the  members. 

O.  On  the  other  evenings  the  Hungarian  Presidents  and  Hononuy 
Presidents  will  entertain  the  members. 

H,  After  the  closing  of  the  Congress  the  following  great  Excur- 
sions are  contemplated : — 

1.  Excursion  to  Belgrad,  Constantinople. 

2.  „  Belgrad,  Hercules,  Bath. 

3.  „  Mezohegyes,   the    Hungarian   State  Farm  for 

Horse  and  Cattle-breeding. 

4.  „  the  High-Tatra,  Old  and  New-Tatrafiired,  and 

to  the  Ice  Cave  of  Dobsina  (in  connection 
with  a  skating  festival). 

5.  I,  Agram,  Fiume,  Abazzia. 

6.  „  Bosnia  and  the  Herzegovina. 

7.  „  Pistyiin. 

Eull  information  concerning  the  several  Excursions  proposed,  will 
be  given  in  detail  later. 

Ladies*  Committee. 

For  the  reception,  conducting,  and  entertaining  of  the  lady  mem- 
bers of  the  Congress,  a  Special  Committee  has  been  formed,  the 
Presidency  of  which  Mrs.  Polixena  Pulszky-Hampel  has  been  kind 
enough  to  accept. 

A  Committee  has  been  formed  in  England  to  further  the  interests 
of  tlie  Congress  in  this  country.  Sir  Douglas  Galton,  K.C.B.,  FJt.S., 
is  the  Chairman,  and  Prof.  W.  H.  Corfield,  M.A.,  M.D.(Oxon.),  i» 
the  Treasurer  of  this  Committee.  Dr.  Paul  F.  Moline,  42,  Walton 
Street,  Chelsea,  is  the  Hon.  Secretary,  from  whom  information  and 
programmes  concerning  the  Congress  may  be  obtained.  The  agents 
of  the  Congress,  Messrs.  Thos.  Cook  &  Son,  Ludgate  Circus,  E.C., 
will  supply  information  as  regards  travelling,  railway  fares^  etc.,  and 
will  secure  accommodation  in  Budapest  if  desired. 
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A   CONTRIBUTION    TO    A    BIBLIOGRAPHY 

OF    HYGIENE. 
Pabt  II. 

By  G.  J.  Symons,  f.b.8. 

I  have  considered  carefully  the  opinions  which  have  been 
expressed  as  to  the  utility  of  the  contribution  to  the  above 
subject  which  I  prepared  for  the  last  number  of  this  cFournal, 
and  the  Secretary  has  placed  in  my  hands  certain  papers  received 
by  the  Institute.  I  think  that  a  few  prefatory  words  are 
desirable  before  proceeding  to  give  a  short  supplementary  list  of 
books,  and  the  list  of  periodicals,  which  I  promised. 

The  only  misunderstanding  which  seems  to  have  arisen  is 
that  some  persons  have  overlooked  the  first  three  words  of  the 
title  of  my  paper,  "-4  Contribution  to  a  Bibliography  of 
Hygiene."  To  provide  a  work  worthy  of  the  last  four  words 
would  be  task  entirely  beyond  my  power — it  would  take  a  year 
or  two  to  prepare  the  MS.,  and  probably  five  or  six  issues  of  the 
Journal  to  contain  it  if  printed.  My  object  was  the  much 
humbler  one  of  giving  the  titles  of  a  few  hundred  books  which 
(as  far  as  I  was  acquainted  with  them)  would  form  a  good 
working  library  for  a  Sanitarian,  and  which  list  would  be  what 
I  called  it,  "  A  Contribution  to  a  Bibliography  of  Hygiene.'' 

Ample  proof  of  the  wisdom  of  my  modest  title  is  afforded 
by  a  very  remarkable  catalogue  recently  issued  by  Herr  F. 
Pietzcker,  of  Tubingen,  perhaps  the  largest  dealer  in  the  world 
in  new  and  second-hand  medical  books.  Pietzcker's  Catalogue, 
No.  200,  consists  of  110  8vo.  pages,  contains  3,937  entries 
classified  with  great  care,  and  yet  is  wholly  devoted  to  Hygiene. 
Was  I  not  justified  in  saying  that  to  compile  a  Bibliograpny  of 
Hygiene  would  be  an  almost  Herculean  task  ?  I  need  say  no 
more  respecting  this  important  catalogue,  except  that  I  trust 
that  Herr  Pietzcker  may  be  adequately  rewarded  for  his  labour 
in  collecting  the  works  and  cataloguing  them.  But  what  a 
library  it  would  have  been,  to  have  bought  en  bloc, 

I  pass  next  to  the  only  other  matter  calling  for  special  notice, 
viz.,  a  MS.  of  about  13  pages  foolscap,  entitled  "  Addenda  to 
the  Bibliography  of  Hygiene,"  and  very  kindly  forwarded  by 
Mr.  H.  Gilbert  Whyatt,  Assoc.M.Inst.C.E.,  and  now,  I  am 
glad  to  say,  Member  San.  Inst. 

Few  things  are  more  irritating  or  cause  more  loss  of  time 
than  searching  through  two  alphabetical  lists  when  one  would 
have  safficed.  I  have  a  list  almost  entirely  of  new  works  which 
ought  to  be  brought  to  the  notice  of  the  readers  of  this  Journal, 
but  for  the  reason  just  given  I  feel  sure  that  it  will  be  best 
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for  those  works  in  Mr.  Whyatt's  addenda  which  come  within 
onr  scope,  and  my  sapplementary  list  to  be  united. 


Abel,  L.     Das  gesmide,  behagliche  u.  bilige  Wohnen.    Wien,  1894. 

Mit  79  Abb.     10/- 
Allsop,  A.  0.      Public   Baths  and  Wash-Houses.      104  pp.,  870. 

Illustrated  with  Plans  and  Sections.     6/-    London,  1894. 
Arena,   G.     Quantitative  Staubbestimmungen  in  der  Luft  nebst 

fieschreib.  eines  neuen  Staubfangers.  Wiirzb.,  1894.  Mit  Abb.  1/6 
Aiwmann,  S.     {See  Weyl.) 
Bayles,   Jaa.  C.     House  Drainage  and  Water  Service  in  Cities, 

Villages  and  Eural  Neighbourhoods,  with  incidental  consideration 

of  causes  affecting  the  healthfulness  of  dwellings.    8vo.    Lon- 
don.    15/- 
Beardmore,  W.  Lee,  Assoc.M.Insl.C.E.    The  Drainage  of  Habitable 

Dwellings.     London,  1893.     6/- 
^BOlings,  John  S.,  3/.Z).,  LL.D.,  Surgeon  UJS.  Army.     Principles  of 

Ventilation  and  Heating.     London,  1893. 
Boecker,  F.  W.    Lehrbuch  der  gerichtlichen  M edicin.    2.  Auf .   Mit 

Hlzschn.     Iserlohn,  1857.     2/- 
Boulnois,   H.   Percy,   MJnst.C.E.      Disposal  of  Town's  Eefuse. 

lOmo.     London,  1893.    -/6 
Bowler,  W.,  Agriculturist,  and  Newton,  John,  C,E.    Disposal  of 

Town's  Sewage  and  Eefuse.     1.  Advantages  of  the  D17  System 

(Bowler) ;     2.    Advantages    of    the    Water    Carriage    System 

(Newton).     16mo.     Manchester,  1892.     -/6 
^Buckle,  Dr.  Fleetwood.      Vital  and  Economical  Statistics  of  the 

Hospitals,  Infirmaries,  &c.,  of  England  and  Wales.     78pp.,  8vo. 

Ix)ndon,  1865.     5/- 
Buesing,  F.  W.     {See  Weyl,  T.) 
*Burke,  Ulick  Balph.     A  Handbook  of  Sewage  Utilization.    2nd 

Edit.,  enlarged.     8vo.     London,  1873.     3/6 
^Burn,  B.  Scott.   Utilization  of  Sewage,  Irrigation,  and  Bedamation, 

of  Waste  Lands.     8vo.    London.     2/6. 

* Practical  Ventilation.    8vo.     1850. 

Butler,  W.F.  The  Ventilation  of  Buildings.  8vo.  London,  1873.  1/- 
Cameron,  J.   Spottiswoode,  M.D,,  M,OM.  Leeds.     Is  my  house 

healthy  ?    How  to  find  out.     Leeds,  1893. 
'Clarke,  J.  Wright.    Plumbing  Practice.     356  pp.,  8vo.    London, 

1893.     6/- 
* Tables  for  Plumbers,  Architects,  Sanitary  Engineers.  64mo., 

217  pp.     London,  1893.     1/6 
Oonstantme,  Joseph.     Practical  Ventilation  and  Warming.    With 

Illustrations  and  Examples,  and  suggestions  on  the  Construction 

and  Heating,  &c.,  of  Disinfecting  Booms  and  Turkish  Baths. 

160  pp.,  8vo.     52  Illustrations.     London,  1881.     6/- 
Davies,  r.  J.  Standard  Practical  Plumbing.  8vo.  London,  1882.  7/6 
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Ba^  Geo.  F.  and  Alfined  E.,  Enginee-rs.     The  Eiver  Irwell  and  its 

Tributaries:  a  monograph  on  Kiirer  Pollution.  8vo.  Manchester, 

1890.  2/6 
Demps^,  Or.  D.   Rudimentary  Treatise  on  the  Drainage  of  Districts 

and  Lands.     160  pp.,  12mo.     London,  1849.     1/6 
• Rudimentary  Treatise  on  the  Drainage  and  Sewerage  of 

Towns  and  Buildings.    3rd  Edition.     176  pp.,  12mo.     London, 

1865.    2/6 
Denton,  E.  F.  Bailey.     Sanitary  Engineering.     A  Handbook  on 

House  Sanitation,  for  the  use  of  all  persons  seeking  a  Healthy 

Home.     London,  1882.     8/6 

The  Domestic  Filtration  of  Water.     8vo.     London.    -/6 

Denton,  J.  Bailey,  MJnst.C.E.,  F.G,S.      Intermittent  Downward 

Filtration  per  se,  and  in  Conjunction  with  Surface  Irrigation. 

8vo.    London,  1880.  1/- 

Sanitary  Works  and  Sewage  Utilization.     8vo.     London, 

1869.    1/- 

^Dnkes,  G.  Health  at  School.  3rd  Edition,  revised,  enlarged,  and 
illustrated.  1894.  9/- 
EUis,  Havelock.  Nationalisation  of  Health.  Treatment  of  Disease, 
Hospital  of  the  future.  Poor  Law  Infirmaries,  Typhoid  Fever, 
Blindness  and  Short-Sight,  Maternity  and  its  perils,  Registration 
of  Disease,  &c.,  &c.  8vo.  London,  1892.  3/6 
Fitasau,  H.  Uber  den  Einfluss  der  Wiirzburger  Schwemmkanalisation 

auf  den  Main.     Wiirzb,  1893.     1/- 
Gantrez,  £.     Hygiene  des  vacheries  et  la  reglementation  du  com^ 

merce  du  lait.     Paris,  1894.    3/6 
Goldberg,  B.   Der  Einfluss  des  Witterungsganges  auf  vorherrschende 

Krankheiten  u.    Todesursachen.     Bonn,  1893.     1/- 
Hart,  Jno.  W.,  E,RC.    Hints  to  Plumbers.     London,  1893. 
Hmnell,  H.  Leonard,  Assoe.M.Inst.CE,    Sewage  Treatment.   42pp. 

Bolton,  1891.     1/- 
♦Jenki^,  Prof.  Fleeming,  F,R.S.   Healthy  Houses.    Three  Lectures: 
1."* Healthy  Houses;   2.  Ventilation  and  Warming;  3.  On  Sani- 
tary Inspection.     8vo.     66  pp.     Edinburgh,  1878.     2/6 
Jolles,  A.     Das  Margarin,  seine  Verdaulichkeit  u.  sein  Niihrwerth 

ira  Vergleich  zur  reinen  Kunstbutter.     Wien,  1894.     -/6 
KratBchmer,  F.     (See  Weyl.) 

Leeds,  L.  W.     A  Treatise  on  Ventilation,  shewing  the  great  want 
of  Improved  Methods  of  Ventilation,  &c.      8vo.     New  York, 
1871.     10/6 
Lei^  John,  M.D,     Coal  Smoke ;  its  Nature  and  Suggestions  for 

its  Abatement.     8vo.     Manchester,  1883. 
Lomaz,  Chas.  J.     Collection,  Treatment,  and  Disposal  of  Town 

Befuse.     1892. 
^London  County  CoundL    Beport  on  Dust  Destructors.    By  Dr« 
W.  H.  Hainer  and  W.  Santo  Crimp,  MJnst.CE,     16  pp.,  f.cap. 
London,  1893.     Oat  of  Print.    -/6 
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Low,  Sampson,  Jr.,  B.A.    Sanitary  Suggestions,  or  the  Home- 
holder's  Vade  Mecum.     London,  1893. 
*Lmnley'B  Edition  of  Public  Health  Act,  1893. 

Macdonald,  John  B.,  M.D.,  F,K/S.  A  Guide  to  the  Microscopical 
Examination  of  Drinking  Water.  With  an  Appendix  on  the 
Microscopical  Examination  of  Air.  8vo.,  25  Plates.  London, 
1883.     7/6 

Millington,  F.  H.  The  Housing  of  the  Poor.  Owen's  College, 
Manchester,  Warburton  Prize  Essay,  1890.  104  pp.,  12mo. 
London,  ISsa.     1/- 

Monson,  Edward,  AJ.C.E.    The  Advantages  of  the  Separate  Sys- 
tem of  Drainage.     Svo.     London,  1875.     1/- 
•Moore,   CoL,  li.E.    Papers  on  Sanitary  Engineering.    Chatham, 
R.E.Inst.,  1894. 

Moore,  Sir  William  J.,  K.CJ.K,  M,D.  Health  in  the  Tropics; 
or  Sanitary  Art  applied  to  Europeans  in  Lidia.  318  pp.,  Sro. 
London,  18G2,     9/- 

Kewton,  John,  C,E.    (See  Bowler.) 
•Nichols,  Wm.  Bipley.     On  the  Filtration  of  Potable  Water.    8vo. 
London,  7/6 

Nightingale,  Florence.  Health  Teaching  in  Towns  and  Villeges : 
Bural  Hygiene.     8vo.     London,  1894.     -/6 

Noesig,  A.  Die  Sozial- Hygiene  der  Juden  u.  des  altoriental.  Yolker- 
kreises.     Stiittg.,  1894.     4/- 

Einf iihrung  in  das  Studium  der  sozialen  Hygiene.    Stuttg, 

1894.     6/- 

Oppert,  Francis,  M,D,  Hospitals,  Infirmaries,  and  Dispensaries: 
their  Construction,  Interior  Arrangement,  and  Management; 
witli  Descriptions. of  existing  Institutions.  278  pp.  74  Illustra- 
tions.    8vo.     London,  1883.     12/- 

OsthoflF,  G.     (-SVWeyl.) 

Philbrick,  Ed.  S.,  C.E,  American  Sanitary  Engineering.  8vo. 
London.     10/6 

Putnam,  J.  P.  Improved  Plumbing  Appliances.  8vo.  94  Illus- 
trations.    London.     6/- 

Bafter,  Geo.  W.,  C.E.  Mechanics  of  Ventilation.  18mo.  Lond.    2/- 

Bailton,  T.  C,  M.D.,  LR.V.P.  The  conditions  required  for  a 
healthy  house.     8vo.     1889. 

Beger.  Graphische  Darstellungen  der  Weiterverbreitung  verschie- 
dener  contagioser  Infectionskrankheiten.  Wiesb.,  1893.  Hit  2 
Tfln.     1/- 

Beich,  E.  Die  Hygiene  der  Studium  u.  Ausiibung.  Wiirzb.,  1874.   3/- 
*Beid,  Dr.  D.  B.,  F.ll.S.E.    Examples  of  Ventihition,  with  remarb 
on   Warming,   Lighting,   and   the  Communication   of   Sound. 
451  pp.,  8vo.     Illustrated.     London,  1844.     16/- 

Beincke,  J.  J.  Die  Cholera  in  Hamburg  u.  ihre  Beziehungen  som 
Wasser.    Hamb.,  1894.    Mit  6  Abb.  u.  7  Tfln.     6/- 
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Sanger,   G.   Htmt,    C.E.     House  Sanitation.     8vo.     Illustrated. 

London.     1/- 
Schellong,  0.     {See  Weyl.) 
Sdraltase,  &.     {See  Weyl.) 
Slater,  J.  W.,     Sewage  Treatment,  Purification,  and    Utilization. 

A  Practical  Manual.     Illustrated.     London,  1893.     6/- 
Smith,  Adolphe,  F.C.S,    Pneumatic  Drainage,  a  description  of  the 

"  Berhf  r  System."     Svo.    Illustrated.    London,  1883.     1/- 
«SnelL  H.  Saxon,  F,R,LB.A.     Charitable  and  Parochial  Establish- 
ments.    70  pp.,  Imp.4to.     London,  1881.    £3  3/- 
Spon,  Ernest,  AssocMJnst.C.E.    The  modern  practice  of  sinking 
and  boring  Wells,  with  geological  considerations  and  examples 
of  Wells.     8vo.     London,  1875.     10/6 
*Stocker,  J.  S.,  Af.D.    Hints  for  Health,  being  Two  Lectures  on  the 
Influence  of  Air,   Water,   &c.,  on  the    system.      47pp.,  8vo. 
London,  1874.    2/- 
Stutzer,  A.     {See  Weyl.) 

Taylor,  £.  Brough,  MJmt.C.E.,  and  Taylor,  G.  Midgley, 
AmsocMJusUCE.  Waterpipe  Discharge  Diagrams  :  shewing  the 
Belation  between  the  Diameters,  Gradients,  Discharges,  <&c. 
obg.  folio.  14  diagrams,  fiatsford,  London,  1891.  12/6 
*Teale,  T.  Fridgin,  M,A„  F.B,S.  Dangers  to  Health :  A  pictorial 
guide  to  Domestic  Sanitary  Defects.  4th  Edition.  172  pp., 
8vo.  70  Plates  (mostly  coloured).  London,  1883.  10/- 
•Tomlinson,  C,  F.II.S.     Kudimentary  Treatise  on  Warming  and 

Ventilation.    339  pp.,  12mo.     London,  1878.     3/- 
Tromllet,  Angnste.     Hygiene  des  lycees,  etude  faite  au  lycee  Saint- 
Louis.     8vo.     Paris,  1891.     2/- 
*Tiiiiier,  Ernest,  FM.LB.A.    Hints  to  House  Hunters  and  House 
Holders.     Prepared  at  the  request  of  the   National  Health 
Society.    8vo.     London,  1883.    2/6 
♦Vacher,  P.,  F.R,C.S.    Defects  in  Plumbing  and  Drainage  Work. 
90  pp.,  8vo.     Illustrated  by  upwards  of  100  Woodcuts.     Man- 
chester, 1894.     1/- 
Wamer,  Wm.,  Agsoc.MJnsUC.E,  Disposal  of  !Refuse.  A  paper  read 
before  the  British  Association.  24pp.,  8vo.  Nottingham,  1893.  1/- 
Wataon,  Sir  T.     The  Abolition  of  Zymotic  Diseases,  etc.    8vo. 

1879.     1/6 
Weyl,  Th.     Handbuch  d.  Hygiene. 

5.  Anlagen  f.  die  Versorgung  der  Stadte  m.  Lebensmitteln. 

Markthallen,  Schlachthof e  u.  Viehmarkte.    D.  Geo.  Osthoff . 
8?o.    Jena.    2/- 

6.  Yolks — ^u.  Hausbader.    B.  Schultze. 

Die  Sicherheit  in  Theatem  u.  in  grpsseran  Versammlungs. 
Biiumen.    F.  W.  Biising.     8vo.    Jena.     2/- 

7.  Dm  Klima.     B.  Assmann. 

Akklimatisation  u.  Tropenhygiene.    O.  Schellong.    8vo. 
Jena.     2/6 
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8.  Nahrungs  u.  G^nussmittel.    A.  Stutzer.     8vo.     Jena.    5  - 

9.  Die  Bekleidg.     F.  Kratschmer.     Svo.     Jena.     2/- 
*Wliaiaxii,  K  M.     Sanitary  Fittings  and  their  Application.    8to. 

London,  1891. 
Whiley,  Henry.     Work  and  Cost  of  the  Manchester  Corporation 
Health  Department.     Manchester  Statistical  Society's  Papers. 
dr.,  1882.     Out  of  print.     3d. 

PEEIODICALS. 

British  Isles. 

•Jotunal  of  the  Sanitary  Institute  (quarterly).     2/6 
♦Public  Health  (monthly).     10/6  per  annum. 
♦Sanitary  Engineer  (weekly).    2d. 

Sanitary  Journal,  Glasgow  (monthly).     6/-  per  annum. 
♦Sanitary  fiecord  (weekly).      3d. 

Belgium. 
Le  Mouvement  Hygienique  (monthly).     8/-  per  annum. 

Fbance. 

Annalea  d'Hygiene  Publique  et  de  Mededne  Legale  (monthly). 
♦Journal  d'Hygiene  (weekly). 
L'Hygiene  Pratique  (weekly). 

Bevue  d*Hygi<^ne  et  de  Police  Sanitaire.      Bed.  £.  Yallin,  Paris 
(monthly). 

Germaxt. 

Aichiv  f.  Hygiene,  hrsg.  v.  Forster,  Hofmann  u.  v.  Pettenkofer. 

Munchen  (quarterly).     15/-  per  ann. 
Centralblatt  f.  allg.  C^esundhcitspilege,  hrsg.  v.  Finkelnburg,  Lent 

u.  Wolff  berg  (monthly).     Bonn.     10/- 
Fiiedreich'B  Blatter  fiir  gerichtliche  Medicin  u.  Sanitatspolizei,  hrsg. 

von  O.  MeHserer  (monthly).     Niirnb.     10/-  per  ann. 
Oesundheits  Ingenieur,  Munich  (monthly). 
Oesundheit.     Zeitschr.  f.  dilent].  u.  priv.  Hygiene,  hrsg.  t.  Buff. 

Frankfort  (fortnightly).     16/-  per  ann. 
Hygieia,  hrsg.  von  Niemeyer  und  Gerster  (monthly).     7/6  per  ann. 
Hygienische    Bundachau,    hrsg.   v.   C.   Frankel,*  Buhner,  Thier- 

felder.     14/- 
♦Joumal  fiir  Gesundheitspflege,  hrsg.  v.  Bisenz.     Leipsig.    6/- 
Monatsblatt    fiir    offentl.      (^sundheitspflege,    hrsg.    v.    Blasius 

(monthly).     4/-  per  ann. 
Veroeffentlichungen  d.  kaiserl.  deutsch.  G^sundheitsamtes  (weekly). 

Berlin.     10/-  per  ann. 
♦Vierte^alirssebiift,  Deutsche,  fiir  offentl.  Gesundheitspflege,  hrg^- 

Y.  Spiess  u.  Pistor  (quarterly,  with  a  supplement).    Ahout  5/- 

each  part. 
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VierteljahrBSchrift,  Deutsche,  fiir  gerichtl.  Mediein  u.  ofiEentl.  Sani- 

tatswesen,  hrsg.   v.     Eulenberg  (quarterly).     Berlin.     14/-  per 

ann. 
Zeitsdnift  f.  Erziehg.  u.  TJnterricht.     Familienblatt  f .  hygien.  Auf- 

klarg.,  f.  Naturheilkunde  u.  e.  natiirl.    Lebensweise,  hrsg.     M. 

Schmidtbauer  (monthly).     3/6  per  ann. 
fiir  Fleisch-  und  Milch-Hygiene,  hrsg.  v.  Ostertag  (monthly). 

^'-  per  ann. 

fur  Heilkunde,  hrsg.  v.  Hasner  u.  A.  (bi-monthly).     Prag. 


2i)j-  per  ann. 

fur  Hygiene,  hrsg.  v.  Koch  u.  Fliigge  (quarterly).     About 


<»/-  each  part. 

fiir   Nahrungsmitteluntersuchung    u.    Hygiene,    hrsg.    v. 


Heger  (monthly).     6/-  per  ann. 

fiir  Schulgesundheitspflege,  hrsg.  v.  Kotelmann  (monthly). 


^/-  per  ann. 

India. 

Journal  of  the  Health  Society  for  Calcutta  (monthly).    5/-  per  ann. 

Italy. 

La  Salute  Italiana  Medica,  Genoa  (weekly).     8/-  per  ann. 
La  Salute  Publica,  Perugia  (monthly). 
*&oine.      Giomale    della    Beale    Societa    Italiana  d'Igiene.      8vo. 

(monthly). 
Biviata  Intemazionale  d'Igiene.    Dir.  E.  Fazio.    Naples  (monthly). 
12/-  per  annum. 

Portugal. 

Liaboa.  Boletim  Hebdomadario  de  Estatistica  Demographica  e 
Medica  (weekly). 

Spain. 

La  Higiene.     Madrid  (weekly). 

Bevista  de  la  Sociedad  Espanola  de  Higiene. 

Boletin  de  Sanitad.    8yo.     Madrid. 

Switzerland. 

Sodete  d'Hygiene  de  Geneve,  Publications  de  la. 

Wocbenbulletin  Sanitarisch-demograph.,  d.  Schweiz.  —  Bulletin 
demographique  et  sanitaire  suisse,  hrsg.  vom  schweizer.  Gesund- 
beitsamt  u.  eidgenoss.  statist.  Bureau  (weekly).     6/-  per  ann. 

Bdiweizeriflche  Blatter  fiir  Gesundheitspflege.  Eedaktion,  Dr.  G . 
Custer.    8vo.  (fortnightly). 

United  States. 

Banitazy  Engiiieer.    New  York  (weekly). 

Tedmology  Quarterly,  and  Proceedings  of  Society  of  Arts,  Massa- 

chussetts. 
•The  SanitanaiL    New  York  (monthly). 
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HYDRAULIC   FORMULA, 

By    henry    law,    M.In8t.C.E. 


Discharge  over  Weirs. — In  the  case  of  rectangular  weirs,  that 
is  weirs  having  a  level  sill  and  sharp  edges,  let  q  =  the  quantity 
of  water  discharged  in  cubic  feet  per  minute,  c  =  co-efficient 
from  the  table  given  below,  b  =  breadth  of  weir,  w  =  width  of 
the  stream,  and  h  =  the  head  of  water  above  the  sill  of  the 
weir,  measured  some  distance  above  the  same,  all  in  feet ;  then 

q  =  cb  ^  h^ 
When  b  =  ir,  that  is  when  the  weir  occupies  the  whole  width 
of  the  stream,  c  =  214 ;  the  values  of  r,  when  b  is  less  than  ir. 
are  given  in  the  table  below  namely : 


Values  of—    1-0      0-9 
tv 


Values  of  c 


2I4-0i  211-0 


0-8 


208-0 


0-7 
204-4 


0-6 
201-5 


0-5 


198-5 


0-4 


194-9 


0-3     0-25 
191-9  1901 


The  above  formula  supposes  the  water  to  flow  over  the  weir 
from  a  still  pond,  but  if  the  water  approaches  the  weir  with  a 
velocity  =  r  feet  per  second,  let  ^i  =  0*01553  t?* ;  then 

.y=  c6  I  V  (A  4-Ai)'  -   V  V  I 

In  the  case  of  a  drowned  weir,  let  h^  =  the  height  of  the 
siurface  of  the  water  below  the  weir  above  the  sill  of  the  weir 
in  feet ;  then 

q^  ch  (h  -f  i*)  y/  h^h^ 

Triangular  notches  are  sometimes  used  for  gauging  small 
streams ;  if  the  angle  made  by  the  two  sides  of  the  notch  is 
90*^,  let  /13  =  the  height  in  inches  of  the  surface  of  the  water 
above  the  apex  of  the  notch,  the  notch  being  sharp-edged,  and 
the  pond  still ;  then 

q  =  0-306  V  A3' 

Discluirge  through  apertures  in  tJie  bottom  or  sides  of  vessels,-^ 
Let  a  =  the  area  of  the  aperture  in  square  feet,  h  =  the 
height  in  feet  of  the  surface  of  the  water  above  the  centre  of 
gravity  of  the  apertures,  and  q  =  the  discharge  in  cubic  feet 
per  second ;  then 

q  =:  7a  4/  h 


J 
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Discharge  through  pipes. — Let  d  =  dian«eter  in  inches,  I  = 
length  of  pipe  in  feet,  h  =  the  head  in  feet,  and  q  =  the 
discharge  in  cnbie  feet  per  minute ;  then 


d  =  0-5408  y_tiLt±ll) 

q  =  4-7233  v/T^'f  w 
^  ^  /  4-  4-2  d 

/  =  22-31  *  ^' 

(f  (I  -^  4t"2  d) 
h  =  0-04482  ^^    ^, ^^ 

Resistance  of  Betuis. — Let  R  =  the  radius  of  the  centre  line 
of  the  bend,  r  =  the  radius  of  the  pipe,  v  =  the  velocity  in 
feet  per  second  through  the  pipe,  c  =  a  variable  co-efficient, 
n  =  the  number  of  degrees  that  the  pipe  changes  its  direction, 
and  h  =  the  head  in  feet  required  to  overcome  the  i*esistance 
of  the  bend  ;  then 

h  ^  c  n  r^ 
In  circular  pipes, 

c  =  -000011304  +  -00015938  (-j)- 
And  in  square  pipes, 

c  =  -0000107  +  -00026786  (^)^ 

Power  required  to  pump  through  Mains. — Let  P  =  hoi-se 
power  required,  I  =  length  of  main  in  feet,  q  =  quantity  of 
water  in  cubic  feet  per  minute,  and  d  =  diameter  of  main  in 
inches;  then 

P  =  -00009688  -'^^J 

Flow  throuah  a  Channel. — Let  v  =  velocity  in  feet  per 
minute,  q  =  discharge  in  cubic  feet  per  minute,  a  =  area  filled 
in  square  feet,  p  =  wetted  perimeter  in  feet,  and  I  =  the 
length  in  which  the  channel  falls  1 ;  then 

/•  =   5651-9  V -^ 


q  =   5651-9  v/'J^ 

h^Uter  8  formula  for  flow  through  a  Channel. — Let  v  =  velo- 
city in  fuet  per  second,  d  =  hydraulic  mean  depth  in  feet, 
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/   =   length  in  which  channel  falls  1,   and  n   =   a  variable 
co-efficient;  then 

in  which  ?/ 


1  + 


in  which 


II  =  41-6605  +  -0028076  I  +  i"^^^^^ 


n 
X  =  (41-6605  +  -0028076  /)  n 

w  varies  in  value  from  -010  in  the  case  of  glazed  pipes  with 
perfect  joints,  to  -015  for  rough  brickwork  with  o^xv  joints. 

Surface^  meau^  and  bottom  velocities, — Let  i\  =  the  surface 
velocity  in  the  middle  of  the  stream,  i\*  =  the  mean  velocity, 
and  Tg  =  the  bottom  velocity  of  a  stream,  all  in  inches  per 
second:  then 

U  =  W    i\  -    1)-  =    ri  -  2  V   ri   +  1 

r,  =  0-8   i\ 

To  reduce  these  values  to  feet  per  minute,  multiply  by  5,  and 
to  miles  per  hour,  multiply  by  -05682. 

Flow  through  Circular  Sewers. — Let  a  =  the  sectional  area 
in  square  feet  of  the  portion  of  the  sewer  filled,  p  =  the  wetted 
perimeter  in  feet,  d  =  the  diameter  in  feet,  I  =  the  length  in 
which  the  sewer  falls  1,8  =  the  hydraulic  mean  depth  in  feet, 
r  =  the  velocity  in  feet  per  minute  through  the  sewer,  and 
fj  =  the  quantity  discharged  in  cubic  feet  per  minute ;  then 

8=  ± 


P 


d 


=    c^      =    ^—?- 


1  = 


d  c^         d;'  fP 


r  =  c  \^ 


(/  =  «  V 


d 


I 

I 
I 


c 

= 

V 

V 

d 

8 

= 

1 

V 

I 
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The  first  and  last  columns  of  the  following  table  contain  the 
number  of  hundredths  of  the  whole  diameter  to  which  the 
«ewer  is  filled,  and  the  corresponding  values  of  p,  a,  c  and  s  are 
respectively  found  in  the  other  columns. 


hi  to 

Wetted 

Area 

V^elocity 

perimeter 
=  pd 

filled 
=  ad* 

xc 

Value 

•r  o 

=2 

Value 

Value 

"'^ 

of  p. 

of  «. 

of  c. 

•05 

•45103 

•01468 

1019^8 

•10 

•64350 

•04088 

1424^4 

•15 

•79540 

•07388 

1722^5 

•20 

•92730 

•11182 

1962-7 

'25 

l-f4720 

•15355 

2164-2 

•30 

M592S 

•19817 

2336-8 

•35 

V26610 

•24498 

2486-1 

•41) 

1-36944 

•29337 

2616^0 

'45 

1-47063 

•34278 

2728-7 

•50 

1^570S0 

•39270 

2825-9 

•55 

1^67096 

•44262 

2908-9 

•80 

1^77215 

•49203 

2978-1 

•65 

1^87549 

•54042 

3033^9 

•70 

1^93231 

•58723 

3076-2 

•75 

2-09440 

•631  So 

3104-4 

•su 

2-21430 

•67357 

3117-2 

•85 

2-34619 

•71152 

3112-5 

•90 

2^49sl0 

•74452 

3085-5 

•95 

2-69056 

•77072 

3025^0 

100 

3-14159 

•78539 

2825^9 

Logarithm 
of  0. 


Discharge 


Value 
nf  s. 


Logarithm 
of  8. 


3-008498 
3^153650 
3-236151 
3-292853 
3335299 
3-368617 
3-395525 
3-417631 
3-435952 
3-451165 
3-463725 
3-473939 
3^482002 
3^488012 
3^49 1983 
3^493769 
3^493105 
3-489329 
3-480720 
3^451166 


14^93 
58^22 
127-25 
219^48 
332-31 
463-07 
609-05 
767-44 
935-34 
1109-7 
1287-5 
1465^3 
1639^6 
1806^4 
1961^6 
2099^7 
2214^6 
2297-2 
2331-4 
2219-5 


1-175313 
1^765107 
2-104648 
2341388 
2-521538 
2-665651 
2^784656 

2^885047 
2-970970 
3-045224 
3-109752 
3-165928 
3^214732 
3^256821 
3^292599 
3322154 
3345293 
3^361207 
3-367614 
3-346254 


0*8 


05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
/o 
80 
85 
90 
95 
00 


Flow  through  Oval  Sewers, — By  an  oval  sewer  is  here  under- 
stood a  sewer  in  which  the  width  is  two-thirds  of  the  height, 
and  in  which  the  radii  of  the  sides,  tlx.e  crown,  and  the  invert 
are  respectively  6,  2  and  1.  Let  h  =  the  height  of  the  sewer 
in  feet,  and  the  other  letters  have  the  same  value  as  before ; 
then 


A  =    ^'~  = 


1  = 


h 


i  e- 


V  —  e  1^ 


i 
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q  =  k    »/    ~ 


e  =  r  V 


k  =  q  ^/ 


I 

I 
h 

I 


h 


Tlie  first  and  last  columns  of  the  following  table  contain  the 
nmnber  of  hundredths  of  the  whole  height  to  which  the 
sewer  is  filled,  and  the  corresponding  values  of  />,  a,  «  and  i  arc 
respectively  found  in  the  other  columns. 


•r4     Ci 


Wetted 

perimeter 

=  ph 


Area    1  Velocity 

filled    \_,.,h 


Value 
of  p. 


Value       Value 
of  a.         of  e. 


Logarithm 
of  <». 


DiBchaiiKe 

Value 
of  k. 


L<^arithm 
of  A:. 


06 
10 
16 
20 
25 
30 
36 
40 
45 
50 
55 
60 
65 
70 
75 
vSO 
85 
90 
95 
00 


•26513 
•39119 
•51019 
•62506 
•73655 
•84525 
•95167 
•05624 
•15930 
•26121 
•36224 
1-46267 
1-56277 
1-66288 
1-76456 
1-87045 
1-98434 
2-11303 
2-27343 
2-64330 


1 
1 
1 
1 


•00821 
•02212 
•03950 
•05989 
•08293 
•10826 
•13556 
•16454 
•19490 
•22636 
•25868 
-29158 
•32482 
•35811 
•39090 
•42238 
•45167 
•47762 
•49856 
•51046 


994-5 
1344-1 
1572-6 
1749-5 
1896-5 
2022-7 
2133-2 
2230-8 
2317-4 
2394-4 
2462-9 
2523-5 
2576-7 
2622-8 
2660-2 
2685-8 
2696-5 
2687-1 
2646-8 
2483-7 


2-997589 
3-128419 
3-196614 
3-242924 
3-277951 
3-305938 
3-329024 
3-348462 
3-364999 
3-379206 
3-391448 
3-402000 
3-411066 
3-418773 
3-424908 
3-429076 
!  3-430797 
•  3-429285 
I  3-422715 
i  3-395102 


8-16 
29-73 
62-11 
104-79 
157^28 
218^98 
289^18 
367-08 
451-65 
542-02 
637-10 
735-80 
836-96 
939-27 
1039-9 
1134-4 
1217-9 
1283-4 
1319-6 
1267^8 


0-911842 
1-473267 
1^793188 
2-020306 
2-196667 
2-340413 
2-461170 
2.564759 
2-654805 
2-734014 
2-804208 
2-866758 
2-922704 
2-972790 
3-016971 
3-054783 
3-085619 
3-108371 
3-120436 
3^103062 


•05 
•10 
•15 
•20 
-26 
•30 
•35 
•40 
•45 
•50 
•55 
•60 
'^ 
•70 
•75 
•80 
-85 
•90 
•95 
1-00 


Variable  floio  of  Sewage. — Let  q  =  the  total  quantity  of 
sewage  discharged  in  twenty-four  nours  in  dry  weather,  f^  = 
the  maximum  flow  about  noon,  and  fy  =  the  minimum  flow 
about  3  o'clock  in  the  morning ;  then 

;;   =  -0017  q 
r\   =  -00027  q 
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the  values  of  the^e  co-efficients  will  somewhat  vary  according 
to  circumstances. 

Rainfall. — Let  c  =  the  depth  of  rain  in  inches,  d  =  the 
cubic  feet  per  acre,  e  =  the  cubic  feet  per  square  yard,  a  = 
the  nunfall  in  inches  in  twenty-four  hours,  /  =  the  i-ainfall 
in  inches  per  hour,  b  =  the  cubic  feet  per  minute  per  acre,  and 
Q  =  the  cubic  feet  per  minute  per  square  yard ;  then 

d  =  3630  c 
e  =  0-75  c 
h  =  2-52  a 
g  =  -0125  / 

Flood  discharges. — Let  q  =  quantity  discharged  in  cubic  feet 
per  second,  a  =  area  of  catchment  basin  in  acres,  and  n  =  a 
variable  co-efficient ;  then 

n  a 

y/  a  -^  1 

H  will  vary  from  two  for  the  Fen  districts  to  six  for  steep  rocky 
districts. 

Pressure  of  Water, — Let  a  =  area  of  surface  in  square  feet, 
d  =  the  depth  in  feet  of  the  centre  of  gravity  of  the  same 
below  the  surface  of  the  water,  and  p  =  the  pressiure  in 
|)Ounds;  then 

p  =  62'5  a  d 

if  A  =  the  height  in  feet  of  a  column  of  water,  the  pressure  in 
pounds  per  square  inch  will  equal  0*434  /«. 
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NOTES  ON  LEGISLATION  AND  LAW  CASES. 
Prepared  by  Prof,  A.  Wynter  Blyih, 


SUPKEME  COUET  OF  JUDICATURE— COURT  OF  APPEAL. 
Before  Lords  Justices  Lindley,  Davey  axd  Smith. 

(Z.  T,  Rep.,  n.  s.  Vol.  Ixx.,  206.) 

OLITER  V.  UOBSH-\M  LOCAL  BOARD.      THOMPSON  I'.  ^fAYOR  A>D 

CORPORATION  OF  BRIGHTON. 

No  action  is  mainiaitmble  for  defects  in  the  hvjhway  against  a  IahxI 
Authority,  and  if  by  reason  of  a  defect  in  the  hiyhtvay  a  sewer  graiitnj 
causes  an  accident,  tlie  fact  tliat  the  Local  Auihonty  has  charge  of  hoik 
highways  and  sewers  does  not  render  them  liable. 

In  Oliver  v.  Horsham  Local  Board,  the  plaintiff  s  daughter  \\*as 
riding  on  horseback ;  the  horse  struck  its  foot  against  a  sewer  grating, 
fell  and  was  injured.  The  grating  was  properly  inserted  but  the 
roads  round  the  grating  had  worn  away  and  in  consequence  the 
grating  projected  above  the  road.  The  circumstances  \^ere  similar  in 
the  case  of  Thompson  v.  Corporation  of  Brighton,  but  in  this  case 
it  was  not  a  sewer  grating  but  a  manhole,  the  cover  of  which  by 
reason  of  the  road  having  been  worn  away  projected  an  inch  and  a 
half  above  the  level  of  the  road. 

The  judgment  of  Lord  Justice  Smith  sufficiently  sets  forth  the 
state  of  the  law  on  this  subject,  which  Lord  Justice  Lindley  considers 
very  unsatisfactory. 

Lord  Justice  Smith  :  The  question  in  these  appeals  is  whether 
a  Local  Authority  who  by  statute  have  vested  in  them  the  highways 
in  their  district,  together  with  their  control,  and  are  also  in  like 
manner  empowered  to  lay  down  sewers  in  such  highways,  with  the 
necessary  manholes  and  gratings,  can  keep  the  two  in  combination 
(i,e,  the  highways  and  gratings)  in  such  a  condition  as  to  cause  injury 
to  persons  lawfully  using  the  highway  and  yet  not  be  liable  to  an 
action  for  damages  at  the  suit  of  the  persons  injured,  I  take  it  that 
the  answer  off  hand  would  be  "  No."  But  when  the  facts  of  these 
eases  are  applied  to  principles  long  since  established,  the  answer  must 
be  "  Yes."  ....  It  has  been  held  for  at  any  rate  over  100  years, 
dating  from  the  case  of  Russell  v.  Men  of  Devon  (2  Term  Rep.  667), 
that  no  action  for  damages  will  lie  against  a  surveyor  of  highways 
for  injuries  received  by  reason  of  a  highway  being  out  of  repair.  It 
is  now  beyond  doubt  the  law,  that  where  a  person  though  lawfully 
using  a  highway  is  damaged,  either  as  regards  himself,  his  horse,  or 
his  carriage,  merely  by  reason  of  the  non-repair  of  a  highway  he  has 
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DO  action  at  law  against  anyone.     His  sole  remedy  is  by  indictment 
a^^ainst  the  parish  which  has  made  default,  or  he  may  proceed  against 
the  surveyor  under   Sect.  94  of   the  Highway  Act,  for  penalties. 
Damages  he  can  recover  against  no  one  if  his  injury  be  caused  by 
reason  of  mere  non-repair.     In  the  year  1870  it  had  been  held  by  the 
Court  of  Queen's  Bench  in  Gibson  v.  Mayor  of  Preston  that  a  Local 
Authority  who  were  constituted  surveyors  of  the  highways  by  the 
Public  Health  Act  of  1848,  had  the  same  immunity  from  actions  for 
damages  as  a  surveyor  of  highways,  and  last  year  the  House  of  Lords 
in  Cowlev  v.  Newmarket  Local  Board  affirmed  Gibson  v.  Preston,  and 
i'onclusively  settled  that  no  action  for  damages  will  lie  against  any 
L>cal   Board   for    merely  allowing  their   highways   to   get  out  of 
repair.       After  the  decision  of  Gibson  v.  TTie  Mayor  of  Preston  and 
be  tore  the  decision  of  Cowley  v.  Newmarket  Local   Board  the  case 
of  Kent  V.  Worthing  Local  Board  came  for  determination  in  1882. 
In  that  case  the  local  board  were   what  I   will   for   brevity   call 
the  water  authority  and  also  the  highway  authority.      The  valve 
Cover  in  that  case  had  been  lawfully  placed  by  them  in  the  highway : 
it  was  proper  in  itself,  was  originally  properly  fixed,  and  at  the  time 
of  the  accident   was   in   proper   order,  but  the   Local  Board   had 
omitted  to  repair  the  road  adjacent  to  the  valve  cover,  so  that  it 
projected  up  into  the  highway,  and  hence  the  accident.      Justices 
Field  and  Stephen  held  the  defendants  liable,  relying  upon  the  principle 
stated  by  the  Privy  Council  in  Borough  of  Bathurst  v.  MacpJterson, 
viz.,  **  that  the  duty  was  cast  upon  them  (the  Borough  of  Bathurst) 
of  keeping  the  artificial  work  which  they  had  created  in  such  a  state 
an  to  prevent  its  causing  a  danger  to  passengers  on  the  highway, 
which  but  for  such  artificial  construction  would  not  have  existed,  or 
at  the  least  of   protecting  the  public  against  the  danger  when  it 
arose,  either  by  filling  up  the  hole  or  fencing  it."     If  the  case  of 
Kent  V,  WorMng  Local  Board  had  remained  unchallenged  there  can 
be  no  doubt  that  the  judgments  of  the  County  Court  Judge  are 
correct.     It  was  however  to  say  the  least  most  seriously  impeached 
in  this  court  in  the  case  of  Moore  v.  The  Lambeth  Waterworks  Co. 
It  was  there  pointed  out  that  in  the  case  of  Bo  rough  of  Bathurst  v. 
Mucphcrson^  aij  also  in  the  case  of  While  v.  Bindley  Local  Board,  both 
of  which  were  relied  on  by  Mr.  Justice  Stephen  in  delivering  the  judg- 
ment of  the  court  in  Kent  v.  Worthing  Local  Board,  the  accident  had 
happened  by  reason  of  a  defect  in  the  thing  complained  of  ;  and  it  is 
not  disputed  that  if  the  gratings  over  the  manholes  in  the  present 
ca^es  had  been  out  of  order,  whereby  the  accident  had  occurred,  the 
dt*fendanti  would  be  liable.     It  appears  that  upon  reading  the  judge- 
ment«  in  the  case  of  Moore  v.  Lambeth    Water  Co,  that  this  court 
expressly  held  that  as  the  fire-plug  in  that  case  was  in  perfect  order 
at  the  time  of  the  accident,  which  was  caused  not  by  reason  of  any 
infirmity  in  the  fire-plug,  but  by  reason  of  the  non-repair  of  the 
hic^hway  over  which  the  defendants  had  no  control,  no  action  was 
maintainable  against   them,   and   so   far   overruled  the  decision  in 
Kent  V.  ^'orthing  Local  Board,  which  had  held  that  although  the  valve 
waa  in  perfect  order  when  the  accident  happened,  it  was  the  duty  of 
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the  Local  Board  if  necessary  to  cut  it  down  or  to  otherwise  alter  it  if 
it  came  to  project  up  into  the  highway,  and  for  that  breach  of  duty  an 
action  was  maintainable.  The  court  howerer  threw  out  the  point  which 
had  not  been  suggested  before,  that  perhaps  Kent  v.  Worthing  Local 
Board  might  be  upheld,  upon  the  ground  that  the  defendants  occupied 
the  dual  capacity  of  owners  of  the  valve  and  owners  of  the  highway ; 
Lord  Esher  stating  that  if  Kent  v«  Worthing  Local  Board  could  not 
be  supported  upon  the  ground  of  the  defendants  being  masters  of 
both  situations,  he  respectfully  differed  from  it,  and  that  it  was 
wrongly  decided.  Lord  Justice  Lindley,  referring  to  Gibson  v.  Mayor 
of  Preston,  said,  *'  It  may  be  that  the  principle  of  that  c&se  does  not 
apply  to  a  road  authority,  where  they  have  a  control,  not  only  over 
the  road  but  over  the  thing  which  creates  the  nuisance  ....  if 
Kent  V.  Worthing  Local  Board  is  not  to  be  distinguis^hed  from  this 
case  upon  that  ground,  then  in  my  opinion  it  is  erroneous;"  and 
Lord  Justice  Lopes  was  of  opinion  that  by  the  judgment  they  were 
then  giving  they  were  overruling  Kent  v.  Worthiiuj  Local  Board.  The 
point  suggested  by  this  court  in  Moore  v.  The  Lambeth  WatenvorJrt  Co. 
now  comes  up  for  decision.  But  it  was  first  argued  for  the  plaintifFd 
that  there  was  no  such  thing  as  a  highway  authority  as  distinct  from 
a  sewer  authority :  that  a  Local  Authority  is  represented  by  the  Mayor, 
Aldermen  and  Burgesses  acting  as  an  urban  sanitary  authority ;  that 
under  section  149  of  the  Public  Health  Act,  1875,  the  highways  are 
Tested  in  them ;  and  that  under  that  section  they  can  do  what  they 
like  with  their  highways,  irrespective  of  being  surveyors  of  highways; 
and  that  these  actions  were  therefore  maintainable  against  them 
wholly  apart  from  their  being  surveyors  of  highways.  These  arguments 
are  those  urged  in  the  Queen*s  Bench  in  the  case  of  Gibson  v.  2'he 
Mayor  of  Preston,  yet  the  judgment  was  that  as  the  Ix)cal  Authority 
were  de  facto  surveyors  of  highways,  they  were  not  liable  to  an 
action  for  damages  occasioned  by  reason  of  non-repair  of  the  high- 
way, and  that  the  Public  Health  Act  of  1848  had  not  imposed  upon 
a  Local  Authority  any  further  liability  as  to  this  than  attached  to  a 
surveyor  of  highways.  That  this  judgment  was  correct  is  now 
settled  by  Cowley  v.  Newmarket  Local  Board  in  the  House  ol 
Lords  last  year.  It  was  sought  in  that  case  to  overrule  Gibson  v. 
Mayor  of  Preston  but  without  success.  The  same  arguments 
were  again  produced  and  with  like  results.  In  my  opinion,  the 
invalidity  of  these  arguments  has  been  judicially  decided  by  the 
Queen's  Bench  and  the  House  of  Lords.  The  plaintiff  next  sought 
to  rely  upon  a  passage  in  Lord  Blackburn's  judgment  in  Geddis  f. 
Proprietors  of  the  Bann  Beservoir,  where  the  learned  judge  said,  "It 
is  now  thoroughly  well  established  that  no  action  will  lie  for  doing 
that  which  the  legislature  has  authorised,  if  it  be  done  without 
negligence,  although  it  does  occasional  damage  to  anyone;  but  an 
action  does  lie  for  doing  that  which  the  legislature  has  authorised,  if 
it  be  done  negligently.  And  I  think  that  if  by  a  reasonable  exercise 
of  the  powers  either  given  by  statute  to  the  promoters  or  which  they 
have  at  common  law,  the  damage  could  be  prevented,  it  is  within 
this  rule  *  negligence '  not  to  make  such  reasonable  exercise  of  the 
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powers,''     I  do  not  doubt  this  as  a  general  propositioD,  but  I  must 

point  out  that  Lord  Blackburn  was  not  dealing  with  the  case  of  the 

liabilitj  or  non-liability  of  surveyors  of  highways,  which  is  in  itself 

peculiar.     If  this  general  proposition  be  applied  to  the  case  of  a 

surrey  or  of  highways,  it  appears  to  me  that  his  immunity  from 

being  8ue<l  for  non-feasance    would    be  gone.      By  a  reasonable 

exercise  of    his   powers   he  could  always    repair  a  highway,  and 

according  to  that  proposition  he  would  be  guilty  of  negligence  and 

liable  to  be  sued  if  he  did  not  do  so ;  but  this  is  not  the  law.   5loreover, 

this  same  argument  was  addressed  to  the  House  of  Lords  in  Cowley 

V.  Newmarket  Local  Board,  and  though  the  case  of  Geddis  v.  Proprie-^ 

tori  of  the  Bann  Betervoir  was  not  cited,  others  to  the  like  effect  were 

dealt  with  by  Lord  Herschell  in  his  judgment  and  held  not  to  apply* 

Lard  Herschell  in  quoting  Lord  Cairns,  states  that,  ^'much   must 

depend  on  the  purview  of  the  legislature  in  the  particular  statute, 

and  the  language  which  they  have  there  employed."     When  examined 

it  will  be  seen  that  in  the  present  cases,  the  defendants  have  been 

guilty  of  no  neglect  of  duty  as  regards  the  gratings  :  what  they  have 

been  guilty  of  is  a  non-feasance  as  regards  their  highways,  to  which 

as  the  County  Court  Judge  has  found  the  accidents  which  occurred 

to  the  plaintiffs  were  solely  attributable.     For  this  non-feasance,  as 

above  pointed  out,  no  action  can  be  maintained.     If  the  gratings  had 

been  out  of  order  in  themselves,  it  would  have  been  the  duty  of  the 

defendants  irrespective  of  being  surveyors  of  highways  to  have  put 

them  in  order,  and  if  by  neglect  of  such  duty  a  passer-by  had  been 

injured  he  could  have  sued  the  defendants  for  damages ;  but  as  long 

as  the  gratings  lawfully  and  properly  put  do^vn,  remained  in  perfect 

order,  Moore  v.  Lambeth  Waterworks  Co.  in  this  court  has  decided 

there  is  no  breach  of  duty  in  the  defendants  in  leaving  the  gratings 

alone.    If  the  defendants  were  to  be  held  liable  in  these  actions  they 

would  have  to  be  held  liable  for  the  non-repair  of  their  highways, 

and  this  cannot  be  done.     In  my  judgment  for  the  reasons  above, 

the  defendants  are  not  liable  and  upon  the  facts  of  these  cases  it 

matters  not  whether  the  defendants  were  "  masters  of  both  situations  " 

or  not,  and  that  the  case  of  Kent  v.  Wm*thm<j  Local  Board  was  in 

reality  overruled  by  Moore  v.  The  Lambeth  Waterworks  Co,,  as  stated 

bv  Lord  Justice  Lopes  in  his  judgment  in  the  latter  case.     The  case 

of   Moore  v.   Lambeth    Waterworks  standing,  the   case   of   Kent   v. 

Worthing  Local  Board  cannot.      These  appeals  must  therefore  be 

allowed. 


HIGH  COUBT  OF   JUSTICE— CHANCERY   DIVISION. 

Before  Justice  Eomeb. 

THl  WCAL  BOABD   I'OE   TUE   DISTEICT  OF   MIXEHEAD  V,  LUTTRELL. 

79  L.  T.  Kep.  n.  s.  446. 

A  landowner  if  he  constructs  sewers  for  the  purpose  of  drainage  and 
Ttcnva  a  voluntary  sewer  rate,  is  held  to  have  wade  sewers  for  ^^his  own 


292  NOTES   ox   LAW   CASES. 

profit**  tiithin  the  vieanhif/  of  sec.  13,  suh-sect,  (1)  Ptihlic  Health  Ad, 
1875,  giich  sewers  therefore  do  not  vest  in  tJie  Local  Authority, 

In  1878  G.  F.  Luttrell  Esq.  the  Lord  of  the  Manor,  and  owner  of 
a  great  portion  of  the  town  of  Minehead  provided  no  small  portion  of 
the  sewers,  expending  about  £5,000.  In  respect  of  this  outlay  he 
annually  received  from  the  occupiers^  &c.,  a  voluntary  sewer  rate 
varying  in  amount  from  year  to  year.  A  part  of  the  town  called  *'  The 
Park "  belonged  to  Sir  Thomas  Dyke  Acland,  and  there  was  the 
Great  Western  Eailway  Station  which  belonged  to  the  Company. 
The  drainaore  of  the  houses  in  the  Park  was  made  bv  the  owner,  but 
the  drains  were  connected  with  the  sewers  made  by  the  defendant  on 
the  understanding  that  an  annual  sewerage  rate  should  be  payable  to 
him.  A  sewerage  rate  was  in  fact  imposed  on  all  the  owners  and 
occupiers  of  houses  whose  drains  were  connected  with  the  main  sewers 
of  the  defendant  and  w^as  paid  by  all,  except  by  the  tenants  of  5iir 
Thomas  Dyke  Acland.  As  new  houses  were  buUt,  their  drains  were 
connected  with  the  main  sewers  on  the  understanding  that  this 
sewerage  rate  should  be  paid. 

The  plaintiffs'  brought  their  action  claiming  a  declaration  that  the 
.  sewer-^,  &c.,  were  vested  in  them  and  asked  for  an  injunction  restrain- 
ing the  defendant  from  trespassing  or  otherwise  interfering  with 
their  \^orks. 

Mr.  Justice  Komer  :  If  a  landlord  merely  for  the  benefit  of  his 
tenants  puts  down  a  system  of  drainage,  he  cannot  from  these  fact^ 
alone  say  that  he  made  his  drainage  system  for  *'  his  own  profit,*' 
because  the  profit  referred  to  by  the  Act  of  Parliament  is  not  that 
interest,  advantage,  or  gain,  which  may  come  to  a  landowner  who 
improves  his  property  by  draining,  by  reason  of  his  houses  which  are 
thus  drained  improving  in  value.  The  case  for  example  of  Acton 
Local  Board  v.  Batten  (52  L.  T.  Bep.,  17)  was  a  case  clearly  where 
the  person  who  had  made  the  sewei*8  had  not  made  them  in  any  way 
for  his  own  profit  within  the  meaning  of  the  section  of  the  Act. 

Bonella  v.  Twickenham  Local  Board  (58  L.  T.  Eep.,  n.  s.  299)  was 
again  a  case  where  certain  owners  of  land  laid  it  out  for  building  and 
made  a  street,  and  as  part  of  their  building  operations  thev  made  a 
sewer  to  drain  the  houses  in  the  street.  It  was  held  that  it  was  not 
a  case  w^here  the  owners  could  be  said  to  have  put  in  these  sewers 
simply  for  the  purpose  of  profit  within  the  section.  So  again  Ferrand 
V,  the  llallas  Land  Building  Co.  (69  L.  T.  Kep.,  n.  s.  8)  was  a  case 
where  a  landowner  put  in  sewers  for  the  sole  purpose  of  draining  the 
houses  erected  by  him  on  his  own  land.  None  of  those  cases  at  all 
touch  the  case  before  me  or  the  facts  upon  which  I  have  to  decide 
this  case.  This  is  a  case  where  defendant  has  laid  out  money  for  the 
purpose  of  making  sewers,  intending  to  be  compensated  and  paid 
directly  for  his  expenditure  upon  the  sewers,  by  receiving  payment 
from  every  person,  whether  his  tenants  or  not,  who  avail  themselves 
of  the  benefit  of  his  sewers  by  the  pei*son  using  them. 

The  action  fails  and  must  be  dismissed  with  costs. 
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Before  Justices  Mathew  and  Collins. 

HIETT    (appellant)    V,    AVABD    (RESPONDENT). 

(Times,  Feb.  16,  1894.) 

Obtaining  Samples  of  Jdilk\ 

lliett  was  a  farmer  near  Swindon,  and  on  the  2l8t  September  last 

one  Douglas  was  about  to  deliver  to  a  shopkeeper  at  Swindon,  where 

milk  was  sold  by  retail,  a  churn  of  milk  which  came  from  Hiett. 

The  respondent  Ward,  an  inspector  appointed  by  the  Wilts  County 

Council,  stopped  Douglas  and  demanded  from  him  a  sample  of  the 

milk.    Douglas  objected,  and  Ward  then  explained  that  he  was  liable 

to  a  penalty  if  he  refused,  and  then  the  inspector  bought  and  Douglas 

M>ld  a  pint  of  milk,  for  which  the  inspector  paid.     The  inspector 

then,  in  the  pre^^ence  of  Douglas,  both  having  gone  into  the  shop  of 

the  retailer,  proceeded   to  divide  the   sample   into   three   portions 

(under  the  enactment  in  the  firet  Act),  giving  one  to  Douglas  and 

one  to  the  county  analyst.    Douglas  took  the  sample  he  had  to  Hiett, 

wlio,  however,  ref  u«<ed  to  receive  it,  saying  that  he  had  sold  nothing 

t'l  the  inspector.      The  county  analyst  reported  on  the  sealed  sample 

he  received,  and  gave  a  certificate  which  supported  the  charge  in  the 

summons  and  information — viz.,  that  Hiett  had  by  Douglas  sold  the 

milk,  which  contained  10  per  cent,  of  added  water,  "  to  the  prejudice 

of  the  purchaser,"  and  the  magistrates  on  the  evidence  found  the 

charge  proved,  and  no  question  arose  on  the  merits.      But  objections 

w^re  taken  on  the  part  of  Hiett  that  there  was  no  sale  by  him  of  the 

milk  in  question,  as  Douglas,  the  carrier,  was' not  his  agent  to  sell  it, 

and  that  the  summons  was  bad  for  stating  that  he  was.    The  cases  of 

"Harris  v.  Williams,"  6   The   Times  Law  Keports,  and  **Kouch  v. 

H:ill,"  Liw  Reports,  G  Q.  B.  D.,  were  cited  on  the  question  whether 

t:.e  conditions  of  the  enactment  in  the  earlier  Act  applied.     The 

njdgistrates  found  that  Ward  had  no  power  to  enforce  a  sale ;  that 

Douglas  sold  under  compulsion  ;  that  the  sale,  if  made,  was  without 

authority;  and  that  Ward  took  the  sample,  under  the  compulsory 

I)>wer,  citing  "  Bouch  v.  Hall,"  6  L.  R.,  Q.  B.  17.      They  convicted 

Hiett,  but  they  left  to  the  Court  the  questions  whether  he  was  rightly 

i-unvictod;  whether  Ward  was  obliged  to  comply  with  the  conditions 

ill  the  14th  section  of  the  first  Act ;  and  whether  the  statement  in 

the  summons  of  a  sale  by  Douglas  vitiated  it. 

Mr.  Neville,  for  the  appellant,  urged  that  as  the  information  and 
•summons  alleged  a  sale  by  Douglas  and  an  adulteration  "  to  the 
prejudice  of  the  purchaser,*'  it  was  essential  to  prove  a  purchase,  and 
that  as  Douglas  bad  no  authority  to  sell  the  case  failed. 

Mr.  Gore  Bbown,  for  the  respondent,  pointed  out  that,  even 
wuraing  any  variance,  it  is  clear  that  under  Jervis's  Act  it  would 
not  affect  the  conviction,  being  a  mere  variance,  and  not  "of  the 
e'jsence  of  the  charge." 

Mr.  JcsTiCB  Mathew,  in  giving  judgment,  said  it  was  at  the  utmost  a 
mere  variance  in  the  form  of  the  summons.  The  magistrates  clearly  had 
jurisdiction  to  deal  with  the  case,  and  the  conviction  must  be  upheld, 

Mr.  Justice  Collins  said  he  was  of  the  same  opinion. 

Conviction  accordingly  affirmed,  and  appeal  dismissed. 
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QXJEEN'S  BENCH  DIVISION. 

Before  Lobds  Justices  Charles  axd  Colliks. 

(Times,  April  16th,  1894). 

Under  the  Public  Health  (London)  Act,  1891,  sections  4  j'  l^t  o,  notice 
to  abate  a  nuisance  may  be  served  on  the  *^ owner"  and  left  on  the 
jiremiseSf  in  like  wanner  a  **"  summons "  against  the  owner  may  be  left 
on  the  premises. 

Section  4  of  the  Public  Health  (London)  Act,  sajs,  '^  The  Sanitary 
Authority  shall,  if  satisfied  of  the  existence  of  a  nuisance,  serve  a 
notice  on  the  person  by  whose  act,  default  or  sufferance,  the  nuisance 
arises  or  continues." 

Section  128  of  the  same  act  is  to  the  effect  that  anj  notice  or  order 
or  other  document  may  be  served  by  delivering  a  copy,  at  the  last 
known  place  of  abode  of  the  person  to  whom  it  is  addressed;  or 
where  addressed  to  the  owner  or  occupier  of  premises,  then  to  some 
person  on  the  premises. 

The  sanitary  inspector  of  Poplar  had  taken  out  a  summons  for  non- 
compliance with  a  notice;  the  summons  was  directed  to  '*the  owner "* 
and  had  been  left  on  the  premises.  The  magistrate  (Mr.  Mead) 
dismissed  the  summons  on  the  ground  of  improper  service  and  the 
prosecutor  had  obtained  a  rule  nisi  for  a  mandamus.  After  hearing 
Mr.  Sutton  on  behalf  of  the  magistrate,  Mr.  Muir,  on  the  part  of  the 
prosecution,  said,  that  practically  in  many  cases  the  only  possible 
})rooedure  was  against  '*  the  ow^ner/'  whose  name  it  might  often  be 
difficult  to  ascertain  and  in  the  mean  time  the  nuisance  would  remain 
unremedied.  Therefore  the  notice  and  the  summons  might  be  addressed 
to  "the  owner"  and  left  for  him  on  the  premises.  The  whole  object 
of  the  new  Public  Health  Act,  was  to  provide  for  the  summary  remedy 
of  nuisances  by  notices  to  an  unknown  person  as  "owner"  and  on 
that  a  summons  might  issue,  the  object  being  only  to  make  an  order 
for  abatement  of  the  nuisance  which  involves  no  personal  liability, 
unless  under  another  section  for  "wilful  default.'*  No  doubt  an 
unknown  person  cannot  be  subject  to  fine  or  penalty.  But  if  the 
owner  appears  upon  the  summons  issued  against  him  as  "owner"  then 
a  fine  may  be  inflicted  upon  him,  and  even  if  he  does  not  appear  the 
order  to  abate  the  nuisance  may  be  made  ;  that  is  the  very  object  of 
the  Act. 

The  Court  delivered  the  following  judgment: 

LoBD  Justice  Charles  said  his  first  impression  was,  that  the 
magistrate  was  right,  but  he  was  now  satisfied  that  a  summons  was  a 
proceeding,  wliich  might  be  made  out  against  "  the  owner "  without 
name.  But  then  the  more  difiicult  question  arose  as  to  whether  the 
summons  had  been  properly  served,  and  he  came  to  the  conclusion 
that  it  had  been.  The  summons  had  been  served  under  section  1^8 
by  leaving  it  on  the  premises,  and  the  question  was  whether  section 
128  applied  to  the  service  of  such  a  summons  ;  and  he  thought  that 
it  did,  and  that  under  section  8  it  was  not  necessary  to  proceed 
under  Jervis's  Act,  and  that  this  proceeding  by  summons  might  be 
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resorted  to  although  the  name  of  the  owner  was  not  known.  Any 
notice  or  other  document  directed  to  the  owner  may  he  served  by 
being  left  with  anyone  on  the  premises.  It  was  argued  that  the  terms 
did  not  include  a  summons,  but  he  thought  that  it  did,  and  that,  on 
the  true  construction  of  sulvsection  1  of  section  128,  a  summons  may 
be  so  served.  At  first  sight  it  might  seem  strange  that  an  unknown 
person  might  be  fined,  but  that  was  not  so,  for,  though  the  order  to 
abate  the  nuisance  might  be  made  on  the  unknown  owner,  he  could 
not  be  fined  unless  he  appeared.  Under  these  circumstances,  there- 
fore, he  came  to  the  conclusion  that  the  summons  was  rightly  served, 
and  that  the  magistrate  ought  to  have  proceeded  upon  it. 

Lord  Jvsticb  Collins  gave  judgment  to  the  same  effect. 

Bu]e  for  an  order  in  the  nature  of  a  mandamus  to  the  magistrate 
made  absolute. 


QUEEN'S   BENCH  DIVISION. 

Before  Lord  Chief  Justice  Coleridge,  and  Lords  Justices 

Wright  and  Ke»tiedt. 

THE   UXITED   ALKALI   CO.   V.   SIMPSON. 

{Timet,  April  24th,  1894.) 

Under  54  George  III.,  r.  159,  section  11,  alkali  waste  and  chemical 
tleposUs  are  included  in  the  terms  "  earth,  rubbish,  or  JUthJ'  It  is  not 
necessary  under  the  statute  to  show  tliat  the  deposit  of  the  sediment  tends 
to  obstruct  navigation,  it  is  an  offence  to  deposit  the  sediment  in  places 
where  it  might  he  washed  into  the  sea  or  the  river. 

The  11th  section  of  54  G^eorge  III.,  c.  159,  an  Act  to  protect 
navigable  waters  enacts,  **  that  any  person  working  any  quarry, 
mine,  or  pit,  near  to  the  sea,  or  to  any  such  harbour,  haven,  or 
navigable  river  as  aforesaid,  or  any  other  person  or  persons  whatso- 
•*ver,  shall  cast,  throw,  empty,  or  unload,  or  cause  or  procure  to  be 
cast,  thrown,  emptied,  or  unladen,  either  from  or  out  of  any  such 
ship  or  vessel,  lighter,  barge,  or  other  craft,  or  from  the  shore,  any 
WJast,  stone,  slate,  gravel,  earth,  rubbish,  wreck,  or  flth,  so  as  to 
tend  to  the  injury  or  obstruction  of  the  navigation  thereof,  or  in  any 
place  or  situation  on  shore  where  the  same  shall  be  liable  to  be 
^K'ashed  into  the  sea,  or  into  any  such  ports,  roadsteads,  harbours, 
havens,  or  navigable  rivers,  either  by  ordinary  or  high  tides,  or  by 
storms  or  land  floods,  all  and  every  such  person  or  persons  shall  for 
every  such  offence  forfeit  and  pay  a  sum  not  exceeding  ten  pounds, 
over  and  besides  all  expenses  which  may  be  incurred  in  removing  to 
*  proper  place  the  said  matters  which  may  have  been  deposited  con- 
tmry  to  the  provisions  of  this  Act." 

This  was  a  case  stated  by  the  Justices  of  Lancashire  on  an  informa- 
tion at  the  Widnes  Petty  Sessions,  in  the  division  of  Prescot,  Lancashire, 
preferred  by  Simpson  against  the  Company  under  the  11th  section  of 
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an  Act  to  protect  navigable  waters  (54  Geo.  III.,  c.  159),  charging 
that  the  Company  in  May,  1 893,  at  West  Bank,  Widnes,  caused  to 
be  cast  alkali  waste,  in  a  place  on  shore  near  their  chemical  manufac- 
turing works,  where  the  same  was  liable  to  be  washed  into  the  Biver 
Mersey  by  floods  or  tides,  contrary  to  the   statute.      Upon  this 
information  the  Company  was  convicted  and  fined,  and  so  on  two 
other  similar  informations.     But  the  magistrates  stated  a  case  for  the 
opinion  of  this  Court,  which  now  came  on  to  be  heard  and  argued. 
The  informations  were  laid  by   Simpson,   on   behalf  of  the  acting 
conservator  of  the  Commissioners  for  the  Conservancy  of  the  Biver 
Mersey.     The  Company  at  their  works  carry  on  the   business  of 
alkali  manufacturers,  and  in  the  course  of  such  manufacture,  a  refuse 
or  waste  is  produced  known  as  alkali  waste.     This  waste  product,  to 
the  extent  of  many  thousand  tons  in  the  year,  was  formerly  placed 
in  heaps  or  mounds   on  the  nearest   vacant  space;   but  the  Com- 
pany, partly  to  prevent  the  necessity  for  depositing  the  alkali  waste 
and  partly  to  utilize  it  by  extracting  the  sulphur  from  it,  have  lately 
put  in  use  at  their  works,  in  the  course  of  their  manufacture  there, 
a  certain   chemical   process   known  to  the  trade  as   the  "  Chance 
process ; "    and  they  have  also   there  treated  by  the  same  process 
quantities  of  alkali  waste  procured  from  other  works  of  the  Company^ 
and  brought  to  the  works  for  that  purpose.     The  "Chance  process" 
is  a  method  of  treating  alkali  waste  (after  it  has  been  mixed  with 
water)  with  carbonic  acid  gas,  whereby  sulphuretted  hydrogen  gas  is 
evolved  in  close  tanks,  and  utihzed  for  the  production  of  sulphur,  and 
the  residue  is  lell  in  the  tanks  in  the  form  of  a  liquid  containing  in 
suspension    solid   matters   in   a   finely  divided   state,   which,  when 
deposited,  form  a  mud,  which  is  known  in  the  trade  as  "Chance mud.' 
The  solid  matters  in  this  residue  consist  of  about  87  per  cent,  of 
carbonate  of  lime  in  a  very  finely  divided  condition,  and  about  13  per 
cent,  of  other  substances  in  a  similar  condition.     These  solid  matters 
were  kept  in  suspension  in  the  water  while  in  the  tanks  by  means  of 
agitators  revolving  slowly  inside  the  tanks.     On  May  16th,  1893, 
and  for  some  time  past,  the  Company  discharged  this  residue  from 
the  tanks  through  4  in.  pipes,  which  carried  it  into  sewers  belonging 
to  the  works,  where  it  would  mix  with  other  drainage  of  the  works, 
and  by  means  of  these  sewers  it  was  discharged  into  a  natural  brook, 
known  as  the  Marsh  Brook  (not  the  property  of  the  Company),  at  a 
point  about  500  yards  above  where  the  brook  falls  into  the  River 
Mersey.     The  solid  matter  thus  discharged  in  each  week  would  have 
weighed  about  567  tons.     The  brook  sewer  serves  as  a  drain  to  a 
number  of  other  works  and  manufactories,  and  to  carry  away  surface 
water  from  a  considerable  district.     The  brook  is  tidal  up  to  and 
beyond  the  point  where  the  sewers  from  the  works  discharge  into  the 
brook.     It  was  proved,  and  found  as  a  fact,  that  part  of  the  solid 
matter  thus   discharged  from   the   works  into  the   brook  became 
deposited  in  the  brook  from  the  point  of  the  outfall  of  the  sewers 
into  the  brook  downwards ;   and  that  the  remainder  of  the  solid 
matter  was  carried  down  the  brook  and  into  the  River  Mersey  by  the 
tide  or  by  other  water  flowing  down  the  brook ;  and  further,  that 
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part  of  the  solid  matter  carried  in  suspension,  was  deposited  on  the 
shore  of  the  Mersey  near  the  outfall  of  the  brook  between  high  and 
low  water  marks.  The  question  was  whether  the  conviction  of  the 
Company  was  warranted  under  54  G^eorge  III.,  c.  159,  s.  11. 
(^a  the  part  of  the  Company  it  was  contended  that  it  was  not,  on 
the  grounds — (1)  that  the  Company  are  not  "  persons  "  within  the 
enactment ;  (2)  that  the  stuff  discharged  was  not  "  earth,  rubbish,  or 
filth"  within  the  enactment:  (3)  that  the  evidence  did  not  disclose 
any  case  of  casting  or  throwing  on  shore  where  it  was  liable  to  be 
washed  into  the  sea  or  any  navigable  river,  as  it  was  proved  that  the 
point  at  which  the  stuff  was  discharged  into  the  brook  was  about  500 
yards  above  where  the  brook  falls  into  the  Mersey  ;  (4)  that  the  acts 
complained  of,  do  not  constitute  ap  offence  under  the  enactment  unless 
it  be  shown  that  such  act^  were  committed  '*  so  as  to  tend  to  the 
obstruction  of  the  navigation  of  the  river,"  and  that  the  conservators 
had  not  alleged  nor  proved  any  obstruction  to  the  navigation.  The 
magistrates,  however,  being  of  opinion  that  the  objections  raised  were 
not  good  in  law,  convicted  the  Company,  who  upon  the  case  thus 
stated  now  appealed. 

Mr.  Jos£PH  WALTO?r,  Q.C.  (with  Mr.  Deacon),  appeared  for  the 
Company  and  argued  on  their  behalf,  citing  on  the  first  point  "  The 
Queen  v.  Clewer"  (4  Best  and  Smith),  af*  showing  that  the  Company 
were  not  included  within  the  terms  used.  The  words  used  did  not 
include  chemical  deposits.  Neither  "  rubbish  "  nor  "  filth  "  would  be 
applicable  to  such  deposits.  Pine  deposits  such  as  this  stuff  in  sus- 
pension in  water  cannot  be  called  *'  earth  "  or  "  rubbish."  [Lobd 
CoiJiBiDGE. — Is  it  not  "  filth  "?]  No,  for  it  is  not  said  to  be  offen- 
sive. The  Legislature  did  not  intend  to  interfere  with  chemical  or 
manufacturing  processes,  and  thus  to  interfere  with  industrial  en- 
terprise. If  this  conviction  be  supported,  it  will  affect  all  works 
or  tactories  near  any  brook  which  discharges  into  a  navigable  river, 
though  there  is  really  no  danger  of  obstruction  to  the  navigation. 
The  object  of  the  Act  is  to  protect  navigation,  and  the  plain  natural 
meaning  of  the  words  is  to  do  so. 

Sir  H.  James  (with  Mr.  Carver)  appeared  for  the  Conservators  in 
support  of  the  conviction.  Surely,  he  said,  this  Company  was 
within  the  Act  ?  And  surely  this  sediment  was  "  rubbish "  or 
"filth''?  [The  CouBT  intimated  that  they  agreed  on  both  points.] 
Then  the  only  remaining  point  is  the  question  whether  it  is  neces- 
wiry  to  show  that  the  deposit  of  the  sediment  tended  to  obstruct  the 
navigation.  Can  it  be  doubted  that  in  fact  the  throwing  of  about 
600  tons  a  week  into  the  river  must  have  that  effect  ?  But  that  is 
not  a  necessary  part  of  the  offence,  which  is  throwing  it  in. 

The  Lord  Chief  Justice  delivered  judgment  to  the  effect  that  the 
conviction  was  right,  and  that  it  was  not  necessary  to  show  a 
tendency  to  obstruct  the  navigation.  It  was  an  offence  to  deposit 
the  sediment  in  such  places  that  it  might  be  washed  into  the  sea  or 
the  river. 

The  other  Judges  concurred. 
Appeal  dismissed  with  costs. 
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QUEEN'S  BENCH  DIVISION. 
Before  Justices  Wills  and  Wright. 

TRAVIS   V.   UTTLET. 

(70  L.  T.  Eep.  242) 
A  drain  passing  under  and  recHvinr/  the  sewage  from  three  Jwuses  it 
a  sewer  within  the  ineaning  of  Sec,  4,  1\  If.  1875. 

This  was  a  magistrates  case  stated  for  the  opinion  of  the  Court. 

Three  houses  Nos.  lOo,  107,  and  109,  Fern  Street,  BoothtowD, 
Halifax,  were  built  in  1808  and  at  that  time  the  block  plan  atas 
deposited  with  the  local  autl^ority ;  the  houses  were  di-ained  by  a 
com u) on  drain  running  under  the  centres  of  the  basements.  In  1^93 
a  nuisance  existed  in  the  cellars  of  Nos.  105,  and  107,  Fern  Street, 
caused  by  the  drain  under  No.  105  being  detective.  No.  105  was  the 
lowest  house,  No.  109  being  the  highest.  The  Inspector  of  nuisanfes 
(Travis)  served  a  notice  on  the  owner  of  the  houses  to  abate  the 
nuisance  and  subsequently  in  non-compliance,  summoned  him.  The 
Justices  were  of  opinion  that  according  to  the  wording  of  the  Act  and 
to  the  leading  cases,  the  information  should  be  dismissed  but  they 
granted  a  case  for  the  opinion  of  the  Court. 

Mr.  FouBES,  Q.C.,  and  Mr.  Macmorban,  for  the  appellant:  It 
is  possible  that,  if  the  df lining  section  were  construed  very  strictly 
the  result  might  be  that  this  drain  would  be  a  sewer  w4thiu  the  Act 
as  far  as  regards  the  part  passing  under  the  two  lower  houses.  But 
the  part  draining  the  first  house  would  still  be  only  a  drain  ;  and  it  is 
not  necessary  to  construe  the  section  so  as  to  produce  this  anomalous 
result  and  other  parts  of  the  Act,  show  that,  that  is  not  the  true  mean- 
ing. Sec.  15  requires  the  local  authority  to  keep  sewers  in  repair, 
and  Sec.  18  empowers  them  to  make  any  necessary  alterations  in  the 
sewers.  If,  therefore  this  is  a  sewer  the  local  authority  mav  enter 
the  house  and  pull  up  the  floors  to  get  at  the  drains  at  any  time. 
The  Lt»gislature  can  never  have  intended  to  give  such  powers  by  mere 
implication.  Sees.  19, 21,  25, 20,  and  150,  dealing  with  the  connection 
of  private  drains  with  sewers  and  other  matters,  are  all  inconsistent 
with  the  idea  tliat  a  drain  passing  through  private  ground  or  under  a 
house  can  bo  a  sewer. 

Header  v.  West  Cowes  Local  Board  (67  L.  T.  Eep.,  n.  s.  454). 
Acion  Local  Board  v.  Batten  (52  L,  T,  Rep.,  n.  s.  17).  {Ferrand  v. 
JJatIa<s  Land  and  Building  Co.  (69  L,  1\  £ep.,  n.  s.  8j. 

Mr.  TiNDAL  Atkinson,  Q.C,  and  Mr.  K.  CrNifixoHAM  Glen,  for 
the  respondent  having  been  heard,  the  following  judgments  were 
dflivered. 

Mr.  Justice  Wills  ;  The  respondent  was  the  owner  of  a  property 
as  long  ago  as  1808,  and  at  that  time  he  submitted  plans  to  the  Local 
Board  in  which  he  bracketed  together  every  three  of  the  houses  he 
])roposed  building  for  purposes  of  drainage,  so  that  in  each  of  thej^e 
cases  the  drain  would  run  under  the  three  houses,  receiving  first  the 
drainage  of  one,  then  that  of  the  two  others,  then  carrying  out  to  the 
main  system  of  the  town.  These  plans  were  approved.  At  that  time 
the  Public  Health  Act  of  1848  was  in  force.     The  Act  of  1875  has 
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since  corae  into  operation.  Lately  the  drain  of  one  of  these  sets  of 
three  hoiises  has  got  out  of  order  and  has  caused  a  nuisance,  the  Local 
Board  has  ordered  it  to  be  put  right,  but  has  been  met  with  the 
answer  that  it  is  a  sewer  and  that  it  is  therefore  not  the  respondent's 
business  to  repair  it.  There  is  no  real  difference  that  I  can  discern, 
no  diflEerence  that  touches  this  case,  between  the  legislation  of  1848 
and  that  of  1875.  So,  if  there  is  any  difficulty  here,  it  is  due  to  the 
predecessors  of  the  Local  Board  who  approved  the  plans  in  accor- 
dance with  which  these  houses  were  built.  All  we  have  to  decide  is, 
the  question  whether  such  a  drain  is  a  sewer  within  the  meaning  of 
the  Act.  Now  the  definition  in  the  Public  Health  Act  of  1875,  is 
perfectly  clear  and  is  the  same  as  that  in  an  earlier  Act.  It  is,  that 
any  drain  which  drains  more  than  one  building  is  a  sewer.  Words 
cannot  be  plainer.  This  drain  is  used  for  the  drainage  of  more  than 
one  building.  It  is  therefore  a  sewer.  It  is  not,  I  think,  possible  to 
draw  any  distinction  between  the  part  of  this  drain  which  drains  the 
first  of  these  houses  and  that  which  drains  the  other  two.  IW  in  that 
case  the  part  of  a  drain  serving  any  house  at  the  top  of  a  cul-de-Mc 
would  not  be  a  sewer,  which  seems  contrary  to  common  sense.  I 
can  find  here  no  inconsistency  or  inconvenience  which  would  justify 
us  in  disregarding  the  plain  meaning  of  the  section.  I  have  always 
imderstood  that  such  inconsistency  must  be  something  in  the  section 
itself  or  in  the  rest  of  tlie  Act.  There  is  no  such  inconsistency  here. 
The  inconvenience  is  only  of  importance  as  showing  the  true  intention 
of  the  legislature.  So  I  cannot  see  any  reason  for  not  adopting  the 
plain  meaning  of  the  section,  or  why  we  should  not  say  that  it  is  a 
sewer,  and  that  the  Local  Authority  must  keep  it  in  order.  I  am 
thoroughly  aware  that  this  may  be  very  inconvenient  for  the  Local 
Authority  in  this  Borough,  but  they  have,  as  I  have  said,  to  thank 
their  predecessors  for  this.  The  words  of  the  section  are  plain,  and 
must  be  followed. 

Mr.  Justice  Whight:  I  am  of  the  same  opinion.  There  is  an 
apparent  absurdity  in  holding  that  this  drain,  apparently  a  private 
drain,  m  a  sewer.  It  seems  to  be  an  absurdity  in  two  directions : 
fiwt,  that  it  interferes  with  private  property,  by  giving  the  Local 
Authority  the  right  to  come  into  a  private  house  for  the  purpose  of 
ivpairing  a  drain :  in  the  second  place,  because  it  throws  the  burden 
of  doing  repairs  on  private  property  on  the  Local  Authority.  But 
the  words  of  the  section  are  plain  and  the  result  perhaps  not  really 
unreasonable.  It  may  have  been  foreseen  that  complications  would 
be  likely  to  arise  from  the  use  of  the  same  drain  by  several  houses 
and  the  intention  may  have  been  to  avoid  these.  At  any  rate  I  have 
tnedto  see  a  way  out  of  holding  this  to  be  a  sewer  and  I  cannot.  I 
thought  at  one  time  during  the  argument  that  the  section  would  not 
apply  to  a  drain  which  was  part  of  a  house,  but  a  drain  might  run 
under  many  houses  belonging  to  different  people.  Or  again,  I 
thought  it  might  not  be  a  sewer  because  it  ran  through  private 
grounds ;  but  many  sewers  may  do  this  which  yet  ought  to  be  clearly 
under  puhlic  control.  I  think  it  is  best  to  adhere  to  the  plain  words 
of  the  section.        Appeal  dismissed. 
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QUERIES. 

Could  you  farour  me  with  anj  iorormation  on  the  case  aketcheil 
beluw  ?  A  B  under  the  Public  Heulth  Act,  1875,  is  a  "uu-er'  but 
I  beliii-ve,  under  sec. 
19  of  Public  Health 
(Amendment)  Act, 
\^iiO,  it  becomes  a 
"drain"  and  the  Lo- 
cal Authority  can  re- 
cover any  money  ex- 
pended on  it  from  the 
various  owners  of  the 
houses  draining  into 
it,  the  same  beini;  pro- 
portionally divided 
amongst  tbem  hy  the 

Suneyor,     I  should   

be  glad  to   know  if 
this  is  BO,     And  do  you  kn. 
recovered  moiteij  tj-pended  oi 

Whether  A  B  becomes  a  drain  under  sec.  1!)  oE  the  Public  He^lh 
(Amendment)  Act,  1890,  depends  in  the  first  place  whether  the 
Local  Board  have  adopted  that  Act  or  not ;  and  in  the  second 
place,  as  to  whether  the  houses  are  owned  by  ditiereut  owTiers. 
PresuminfT  that  the  Board  ha\'e  adopted  the  Amendment  Act,  and 
that  under  that  Act  A  B  bas  become  a  "drain,"  they  can  recover 
money  esjiended  on  it,  provided  they  have  strictly  conformed  to 
sec.  41  Public  Health  Act,  1875;  but  if  they  have  omitted  to  give 
the  necessary  notices,  it  is  most  doubtful.  I  know  of  no  caw  in 
point.  "  A.  W.  B. 

Pollution  op  a  River— Before  Judge  Lushlnglon,  at  Aldershot  r«- 
cenily,  ilie  Hurllcy  Wintney  Sanitary  Aulhurity  sued  the  Aldersliol  Local 
Board  of  Heattli  Tor  penalties  for  non-conformance  with  an  order  calling  npon 
thoni  tu  ulHtain  fi'om  polluting  tlic  river  Blitckwalcr.  Tlie  cose  hss  been 
before  Judge  Lushingtoii  on  several  ocoksioos,  b1[Iioui:1i  an  order  to  abatvn 
was  given  so  far  bnclt  as  188  (.  Since  tliat  year  his  Honour  has  permitted 
scvemi  adjournments  to  allow  the  defemlant  board  to  avail  themselves  of  tbc 
best  means  to  prevent  the  pollulioir  of  the  river.  The  Aldershot  Load 
Board  have  adoptetl  several  processes,  but  Ibo  plaintiff  authority  contend  tlul 
they  have  not  used  the  beat  means  according  to  the  Rivers  Pollution  Aoi, 
and  they  now  sskcd  his  Honour  to  impose  penalties  for  ttiree  specific  datea— 
viz,,  September  IS  and  December  26  and  27,  1893,  His  Honour  decided  that 
on  the  dates  named  the  Aldershot  Local  Board  were  not  av^llng  thcmselns 
of  tlie  best  and  most  practical  means  of  obtaining  a  sutisfiutory  effluent,  and 
imposed  a  fine  of  ;t'20  for  each  of  the  specified  dales,  givinK  the  pluiaiiffs 
costs.— r<ij««,  March  23rd,  18114, 
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A  Hamburgh  Hovstng  of  the  Wobking  Classbb  Act. — A  recent  law 
adc^red  by  the  authorities  of  Hamburgh  is  to  the  following  efifeet : — Every 
dwelling  place  intended  for  permanent  habitation  must  have  its  own  separate 
door,  its  separate  cooking  place,  and  W.  C.  accommodation.  Several  families 
cannot  use  the  same  room,  save  the  room  is  divided  up  by  partitions. 
Lodgers  are  to  be  separated  as  to  sex.  Every  inhabited  room, is  to  be  lit  by 
a  window,  the  surface  of  which  must  be  a  tenth  of  the  floor  space  at  least ; 
in  sleeping  rooms,  every  child  under  10  years  must  have  at  least  01  square 
foot  of  window  space,  and  older  persons  at  least  20  square  feet ;  the  cubic 
space  for  the  same  ages  is  to  be  at  least  176  cubic  feet  for  the  younger,  and 
3J3  cubic  feet  for  the  older  persons,  and  the  floor  space  from  21^  to  43  square 
feet  per  person.  Childi-en  under  1  year  belonging  to  the  family  are  not  to 
be  taken  into  account  in  the  carrying  out  of  the  ordinance. 

Defects  in-  Iron  Vessels.— Mr.  S.  Dimond,  Chief  Inspector  of  Nuisances 
for  the  Port  of  Bristol,  again  calls  attention,  in  the  Report  for  1893,  to  the 
universal  want  of  wood  lining  to  all  crew  spaces  built  of  iron,  without  which 
tbeee  places  tire  a  constant  source  of  nuisance  and  danger  to  the  health  of 
tlie  inmates,  in  damp,  rough,  and  frosty  weather,  when  the  sides  and  tops  of 
such  places  reek  with  water  or  are  covered  with  a  thick  coat  of  ice,  and 
everything  in  the  place  becomes  saturated  with  moisture,  especially  when, 
through  stress  of  weather,  a  fire  aiunot  be  lighted.  This  stnte  of  things  is 
seldom  seen  in  the  cabins  or  officers*  berths,  as  they  are  mostly  lined,  and  he 
lliinks  it  not  too  much  to  ask  for  the  crew-spaces  to  be  treated  in  the  same 
way.  It  is  difficult  to  deal  ^iih  this  matter  as  a  nuisance  in  harbour,  as  the 
sliip  is  not  exposed  to  the  same  conditions,  and  on  a  fire  being  lighted  the 
place  is  partly  dried  up  and  the  evidence  of  nuisance  removed,  and  the  only 
practical  way  of  dealing  with  the  matter  is  for  the  Board  of  Trade  to  insist 
on  all  liviug  spaces  being  fitted  with  wood  lining  (removable  if  necessary) 
when  the  ship  is  built,  or  when  under  survey.  In  justice  to  owners  it  must 
be  allowed  that  many  have  fitted  up  a  narrow  strip  of  wood  over  the  sleeping 
bunks,  which  is  all  they  are  required  to  do  by  the  Board  of  Trade  regulations, 
but  some  have  lined  the  berths  entirely,  in  such  ships  the  increase  of  comfort 
is  great 

Sanitaby  Inspectors'  Visit  to  Pre^^twich. — On  Saturday,  26th  May, 
18W,  the  members  of  the  Manchester  Centre  of  the  Sanitary  Inspectors' 
Afsociation  paid  a  visit  to  Prcstwich,  and  were  received  in  the  Board  Room 
(kindly  lent  for  the  occasion)  by  several  Members  of  the  Board,  the  Medical 
Officer  of  Health,  the  Surveyor,  and  the  Inspector.  After  a  short  descriptive 
account  of  the  Sewage  Works  had  been  given  by  Mr.  Peel,  C.E.,  Surveyor, 
light  refreshments  were  partaken  of,  and  the  party  proceeded  to  the  Asylum 
Pann  and  were  shown  over  the  creamery,  shippons,  stables,  and  piggery, 
which  were  a  model  of  cleanliniss,  and  reflected  great  credit  on  the  Farm 
Bailiif,  Mr.  Davies,  who  was  in  attendance  and  explained  matters.  Thence 
to  the  Sewage  Works,  where  the  lime  process  was  explained,  which,  owing 
'Mono small  measure  to  the  properties  of  the  sewage  in  the  district,** gives 
great  satisfrictinn  at  little  cost.  The  party  then  visited  the  Mortuary  and  the 
<*ld  Church,  being  afterwards  enterUiined  most  loyally  at  the  Red  Lion 
Hutel  by  Jlr.  Mellor,  Sanitary  Inspector  of  Preslwich.  Inspectors  from  the 
foUowmg  Sanitary  Authorities  were  present  :—Aston-under-Lyne,  Barton- 
upon-lrwell,  Dukinfleld,  Gorton,  Glossop,  Ilyde,  Heywood,  Manchester, 
Middlelnn,  Prestwich,  Ramsbottom,  Salford,  Stalybridge,  Swinton  and 
Peodlebnry,  and  Withington. 

To*  International  Sanitary  Conference.— The  Sanitary  Conference 
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Workshop  Act,  1878,  which  permit  women  and  young  persons  to  work 
overtime  for  forty-eight  days  in  the  year  in  yarious  specified  occupationB, 
incladiiig  dressmaking.  The  number  of  days  in  which  sucli  overtime  is 
allowed  might,  in  our  opinion,  be  reduced  with  advantage,  and  we  think 
that  in  the  case  of  young  persons  no  overtime  at  all  should  be  permitted 
under  this  section.  We  are  of  opinion  that,  so  far  as  relates  to  the  hours  of 
young  persons  and  to  all  sanitary  matters,  the  provisions  of  the  Factory  and 
Woriuliop  Act  should  be  made  to  extend  to  laundries.  Many  sanitary  evils 
would  be  obviated  if  it  were  possible  to  carry  out  thoroughly  the  provisions 
of  the  Factory  and  Workshop  Acts  and  of  the  Public  Health  Acts.  Some 
strong  measures  should  be  taken  with  a  view  either  to  the  improvement  or 
^radoal  extinction  of  the  lowest  class  of  workplaces  in  which  the  "  sweated  " 
industries  are  carried  on.  Legislation  is  desirable  so  that  all  occupiers  of 
workshops  (exclusive  of  domestic  workshops),  and  perhaps  also  of  factories, 
shall  be  required  under  penalties  to  obtain  a,  certificate  from  a  competent 
public  authority  to  the  effect  that  the  premises  used  by  them  are  in  all 
respects  in  a  sufficiently  sanitary  condition,  and  contain  sufficient  cubic 
space  for  the  number  of  persons  employed  in  them,  and  that  all  contractors 
and  shopkeepers  in  these  industries  who  employ  out-workers  should  be 
responsib^  if  the  work  done  in  workshops,  that  it  is  only  doue  in  those 
which  had  a  proper  certiticate.  Regulations  of  this  kind  appear  to  the  Com- 
missioners to  be  urgently  required  in  the  case  of  the  manufacture  of  articles 
of  clothing  (including  boots  and  shoes)  and  cheap  furniture.  The  proposed 
regulations  should  also  extend  to  bakehouses  and  laundries.  As  to  the  agri- 
cultural labourers,  the  chief  evil  to  which  it  appears  possible  that  legislative 
or  administrative  remedies  may  be  applied  is  the  defective  structure  and 
sanitary  condition  of  the  houses  of  agricultural  labourers  in  many  districts 
in  all  parts  of  the  country.— ^rii^wA  Medical  Journal, 

The  new  Sbwaqe  Utilisation  and  Purification  Works  of  the 
Corporation  of  Glasgow  have  cost  £100,(XX),  and  will  treat  one-fifth  of  the 
sewage  of  the  City,  or  about  10,000,000  gallons  per  day.  The  water  which 
pa&ses  out  of  them  into  the  Clyde  after  the  solids  and  impurities  have  been 
t»epanitcd  in  the  works  is  quite  clean  and  sanitarily  pure.  If  this  can  be  done 
fur  one-fifth  of  the  sewage,  why  not  for  all?  and  if  Glasgow  can  do  this, 
why  not  all  the  towns  on  the  Clyde,  which,  above  Dumbarton  at  any  rate,  is 
a  stream  of  pollution  and  unutterable  stenches?  Lord  Provost  Bell  is 
believed  to  have  set  his  mind  on  the  purification  of  the  Clyde  as  the  great 
work  of  his  life.  If  so,  he  is  to  be  congratulated  on  a  beginning  having 
been  made— and  it  is  the  first  step  that  costs. — Fairplay,  May  IIM,  1894. 

Liverpool's  Watbr  Supply.— The  statistics  from  the  engineer's  periodi- 
cal report  for  the  week  ending  7th  April,  1894,  showed  the  distribution  of 
water  in  Liverpool  and  the  out- townships,  within  the  limits  of  compulsory 
lupply,  far  the  week  ending  7th  April,  1894,  and  for  the  corresponding 
wctk  hist  year,  to  be :— 1893— From  Riviugton  and  Vyrnwy,  110,583,000 
gallons;  from  wells,  25,907,000  gallons;  total,  130,490,000  gallons.  1894— 
From  Hivington  and  Vyrnwy,  95,835,000  gallons;  from  wells,  44,804,000; 
toul,  140,639,000  gallons;  increase  in  1894,4,149,000  gallons.  The  above 
tigures  do  not  include  water  supplied  to  Chorley  and  in  bulk  to  other  places 
oatside  of  the  compulsory  limits,  amounting,  for  the  week,  to  about — For 
Chorley,  2,451,000  gallons;  for  other  places,  5,417,000  gallons;  total, 
7,808,000  ^\oTi%,^LiDerpool  Courier y  April  iUh,  1894. 

It  is  beportsd  from  Gbrm any  that  some  interesting  cxperin:ents  have 
lw«a  made  in  the  treatment  of  diphtheria  with  **  diphtheria  ^erum,"  a  pre- 
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paration  made  in  the  Berlin  Hygienic  Institute.  The  experiments  were 
made  in  six  Beriin  hospitals,  the  total  number  of  children  treated  being 
220.  Of  these,  lOS  were  cured,  being  66  4  i)cr  cent  Tracheotomy  was 
performed  on  77.  of  whom  37  were  cured,  this  being  551  per  cent,  Tlie 
results  on  the  whole  are  therefore  \ery  favourable.  The  success  of  tbe 
treatment  depends  a  great  deal  on  when  it  is  begun.  Of  those  treated  on 
the  first  day  of  the  disease  all  were  cured ;  of  those  on  the  second  day,  ^1 
per  cent. ;  on  the  third  day,  86  per  cent. ;  on  the  fourth  day,  77  per  cent ; 
and  on  the  tifth  day,  6(>'5  per  cent.  Of  the  72  children  who  were  brought 
in  during  the  first  two  days  of  the  illness  only  two  died. 

Sanitation  in  the  Mrrcaxtils  Marine.— The  British  Medical  Journal 
of  the  14th  April,  advocates  the  publishing  of  an  annual  report  upon  the 
health  of  the  merchant  service.  The  report  to  contain  a  full  and  reliable 
account  of  the  mortality  of  crews  and  passengers,  and  a  record  of  injury  and 
bickness  at  home  and  abruud,  returns  of  the  physical  condition  of  seanien 
imd  the  accommodation  provided  on  board  ship,  provisions  and  vniXa, 
These  to  be  obtained  from  reports  of  Consuls,  port  medical  officers,  seamens* 
hospitals,  the  Board  of  Trade  and  other  sourci-s.  Records  of  quarantine, 
Ibreign  and  domestic,  and  of  official  inquiiies  upon  sanitary  muttei-s  to  be  also 
included.  The  incapacity  or  neglect  of  ship  masters  appears  lo  lead  not 
infrequently  to  the  non-recognition  or  concealment  of  disease  and  to  the 
danger  of  importation  of  infection.  The  average  mortality  in  tbe  merchant 
bervice  is  nearly  double  that  in  the  Royal  Navy.  Mr.  W.  G.  Bbick,  F.RC.S,, 
writing  in  the  British  Medical  Journal  of  the  21st  April,  after  alluding  to 
the  sicknei^s  and  mortality  on  board  mercantile  ships,  leading  to  their  under- 
manniug  and  presumably  to  danger  in  navigation,  draws  attention  lo  the 
ind equate  provision  for  the  housing  of  crews,  both  in  cargo  and  passenger 
hhips.  Tlie  forepeak  berth  in  cargo  ships  is  like  a  guard-room,  the  light  and 
air  deficient,  and  the  wooden  bucks  are  unprovided  with  mattress  or  pillow ; 
there  are  no  i>egs  for  dr^'iag  wet  clothes,  no  lockers  to  store  dry  clothes,  no 
table  for  reading,  writing,  and  other  pur|)oses,  and  often  no  lumps  and  no 
lavatory  to  wash  in.  This  of\en  is  painful  contrast  to  the  luxurious  fitijngs 
of  a  first-class  jDasscnger.  The  men  on  first-class  ships  are  fur  suixrrior  to 
the  elates  of  the  bygone  days,  and  arc  entitled  to  better  accommodation  than 
that  given  to  the  victims  of  the  press-gang  of  old  times. 

At  a  recent  meeting  of  the  **  German  Association  of  Public  Health 
of  Berlin,"  Mr.  Bernstein,  engineer,  read  a  paper  upon  ''A  method  of  dealing 
with  tbe  milk  supplies  of  large  towns."  Milk  transport  from  long  distancts 
presents  difficulties  of  a  mechanical  and  chemical  nature.  The  mechanical 
difficulties  are  the  rising  of  the  cream  or  fatty  matter  and  also  the  churning 
into  butter.  The  former  takes  place  when  the  milk  is  still  and  the  latter 
when  it  is  in  motion,  two  opposite  conditions.  Chemical  changes,  produced 
by  bacteria,  also  takes  place  in  the  composition  of  the  milk,  the  most  frequent 
being  that  of  *' souring."  All  these  difficulties,  the  reader  stated,  may  be 
overcome  by  transporting  tbe  milk  at  a  given  higher  temperature.  This 
lemperuture  he  places  at  70' »  0.  (158*'  F.),  having  arrived  at  this  conclusion, 
after  many  experiments,  that  72**  C.  (161-6=  F.)  is  the  limit  of  temperature  for 
the  multiplication  of  bacteria.  He  stated  that  the  taste,  smell,  and  appear- 
ance of  the  milk  remained  unchanged  at  this  temperature. 

OVERCROWDKD  WORKROOMS. — Against  Harris  Weinberg,  tailor,  of  39, 
Pelham  Street,  Spitaltlelds,  five  summonses  for  over-employment,  overcwwd- 
ing,  and  neglecting  to  affix  notices  of  the  conditions  of  work  in  the  factory 
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were  brooght  al  Worship  Street — Mr.  Lakeman  said  bis  assistant,  on  goin^ 
to  Uie  place  at  balf-past  nine  at  niglit  found  eleven  men  and  two  boys  at 
work  In  a  room  containing  only  1,800  cubia  feet  of  air  space.  There  were 
Dine  stoves  and  two  flaring  gas  jets  in  the  same  room,  the  place  being  like  an 
oven.  The  air-space  for  each  worker  was  less  than  120  instead  of  400  ft. — 
A  solicitor  for  the  defence  said  that  defendant  had  no  knowledge  that  his 
workroom  had  the  number  of  persons  stated  in  it.  He  employed  only  five 
hands,  and  some  of  those  live  had  brought  in  others  at  their  own  expense  to 
help  ibe  work  in  hand.  He  submitted  that  defendant  was  not  the  ^'occupier*' 
unjer  those  circnmstances.— Mr.  Bushby  summarily  rejected  the  contention, 
and  said  he  regarded  the  overcrowding  of  such  places  as  deserving  the  severest 
penalty  of  the  law.  Weinberg  was  ordered  to  pay  £10— the  maximum 
tine— for  that  offence ;  and  was  fined  £i  on  each  of  four  other  summonses — 
a  total  of  JC14,  with  14s.  costs. 

A  BoBouoH  BAKP.nor6K.^Thomas  Young,  baker,  Scovell  Road,  was 
summoned  at  Southwark  for  permitting  his  bakehouse  to  be  in  an  insanitary 
condition.  Dr.  Waldo  said  the  bakehouse  was  entirely  underground.  To  the 
oven  there  was  only  one  damper  instead  of  two,  whicli  had  the  effect  of 
tilling  the  place  with  vitiated  air  and  steam.  Stretched  across  the  bjikehouse 
there  were  five  clothes  lines,  on  which  he  found  the  wearing  apparel  of 
defendant  and  his  family  hung  up  to  dry.  On  a  small  raised  platform  he 
found  a  mangle  and  a  quantity  of  dirty  clothes,  liy  the  side  of  which  sacks  of 
flour  were  stacked.  The  only  daylight  that  could  fN)ssibly  reach  the  bake- 
house was  through  a  window,  but  the  glass  was  broken  and  the  window 
covered  and  blocked  by  a  sack.  This  window  was  only  2  ft.  above  the  street 
level,  and  the  bakehouse  became  the  receptacle  for  the  dust  that  blew  about 
the  street  The  water  used  for  making  the  bread  was  supplied  from  a  tap 
which  was  fixed  over  a  small  trap.  In  this  trap  he  found  a  rulling-pin,  which 
defendant  said  he  placed  there  to  prevent  an  influx  of  sewage,  which  m- 
peatedly  came  up  into  the  bakehouse.  As  the  defendent  had  closed  the 
preinlaea,  the  vestry  did  not  press  the  matter,  and  the  case  was  dropped  on 
payment  of  costa. 

The  Health  of  Riga — Lkprosy  and  Cnor.BRA. — The  last  Consular 
Report  on  the  district  ot  Uiga  (For.  Office,  1804,  No.  1337)  contains  the 
folliiwing  ]iarticulars: — 

Most  praiseworthy  efforts  continue  to  be  taken  to  prevent  the  spread  of 
leprosy.  There  are  two  asylums  for  these  unfortunate  persons  in  this 
province:  one  at  Mull  and  the  second  at  Nenal.  A  third  is  contemplated, 
and  the  necessary  laud  has  been  allotted  by  the  Livonian  nobles.  Last  year 
there  were  19  patients  at  Muli  and  41  at  Nenal.  The  number  of  beds  in  the 
latter  asylum  has  been  increased  to  80 ;  thus,  there  is  now  accommodation 
for  100  patients,  the  annual  cost  for  each  being  about  £10.  Although  there 
is  not  sufficient  space  for  housing  the  large  number  of  lepers  in  the  Baltic 
provinces,  the  isolation  of  a  portion  is  a  great  step  in  advance  and  of  immense 
importance  in  battling  against  the  spreading  of  this  dire  malady. 

The  cholera  agHin  made  its  nppearHncc  at  Riga  on  October  5/17  last,  and 
waa  oflBcially  declared  on  October  12/24,  from  which  date  daily  bulletins  were 
issued. 

The  last  choleraic  attack  at  Riga  was  on  November  12/24.  In  all  there 
were  53  cases,  of  which  21  proved  fatal ;  the  numbers  last  year  being  151  and 
75  respectively. 

The  character  of  the  disease  was  not  of  such  a  malignant  type  as  last  year : 
it  made  its  appearance  a  month  later  and  only  lasted  39  days.    The  persons 
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attacked  were  mostly  from  the  same  localities  and  of  the  same  classes  a>  those 
last  year,  viz  :  lul^ourers  at  the  port  and  on  board  sliips,  and  men  engaged  <m 
the  river,  who,  rctranlless  of  the  BOiice  published  by  the  sanitary  authorities, 
prefer  to  drinic  unboiled  river  water. 

Since  the  building  of  ttie  tniining  walls  and  groynes  in  the  Diina  the         ^ 
current  has  been  cut  off  at  certain  points,  and  it  in  feared  that  these  qiusi- 
stiu^nant  places  belli  ad  the  dams  will  always   prove  a  hot-bed    for  the         1 
dissemination  of  diseases.  i 

The  author! tit>s  renewed  their  energetic  measures,  and  the  experieDrc 
gained  laj<t  year  enabled  them  to  cope  successfully  with  the  epidemic 
Several  artesian  wells  have  been  sunk  and  were  placed  at  the  disposal  of  the 
inhabitants. 

Regarding  cholera,  the  following  statistics  have  been  published  by  the 
medical  dt^partnient. 

The  epidemic  in  1893  was  far  from  being  so  severe  in  Russia  as  in  the 
year  preceding,  both  as  regards  the  number  of  persons  attacked  and  rate  of 
mortality. 

In  1892,  from  the  month  of  May  up  to  September,  there  were  43Zfi4^ 
choleraic  cases,  whilst  in  18U3,  from  January  to  September,  there  were  only 
(i*2, 107  attacks.  The  number  of  f aial  cases  during  t  he  periods  above  mentioneii 
in  1892  was  215,ir)7,  and  in  lb93  only  24.284  deaths. 

Last  year,  up  to  September,  the  province  of  Podolia  furnif^hed  the  largest 
numl)er  of  case«— 15,(579,  of  which  5,2.')2  were  fatal.  Orel  came  next  with 
4.922  cases  and  1.802  deaths;  then  Kursk,  3,229  attacks  and  1,240 deaths; 
and  the  Don  Cossack  territory,  2,025  attacks  and  1,202  fatal  cases.  The  rale 
of  mortality  in  1892  was  496  per  cent,  which  lowered  to  39*1  in  1893. 

The  department  considers  this  fact  most  satisfactory,  as,  according  to  the 
ordinary  course  of  cholera  epidemics,  they  generally  become  moie  widespread 
in  the  second  year  afier  their  appearance. 

Influenza  still  reigns,  though  of  a  mild  type,  otherwise  the  public  health 
iu  tuesc  provinces  has  been  good  during  the  past  year. 
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MEETINGS  OF  THE   INSTITUTE  APRIL  TO 

JUNE,  181)4. 


LECTL/KES   ON   DOMESTIC  HYGIENE. 


A  Special  Meeting  was  held  at  the  Parkes  Museum  on  May  10th 
whfn  Her  Boval  Highness  the  Duchess  of  Albany  presented  the 
(yrtiticates  awarded  to  55  ladies  who  had  written  essays  on  the  lectures 
on  Domestic  Hygiene  given  at  the  Institute  by  Dr.  A.  T.  Schoiield, 
Lent,  1^93  and  Lent,  1894. 

Sir  Douglas  Galton  presided,  and  in  opening  the  proceedings 
said  that  the  late  Duke  of  Albany,  who  had  taken  nouch  interest  in 
the  Institute,  had  made  a  great  point  of  the  catholicity  of  its  aims. 
Before  everything  it  was  educational,  and  it  was  especially  necessary 
that  education  in  the  laws  of  health  should  be  begun  early.  It  was, 
therefore,  of  the  highest  importance  to  enlist  the  assistance  of 
women,  whose  duty  it  was  to  train  children  from  their  earliest  days, 
and  to  safeguard  the  homes  of  the  young  in  accordance  with  the 
soundest  hygienic  teaching.  It  was  gratifying  to  him  to  state  that 
*ieveral  ladies  had  qualified  to  become  Sanitary  Inspectors.  But  the 
aim  of  the  Institute  was  not  restricted  to  tht3  training  of  professional 
sanitarians ;  they  wished  to  have  their  lectures  attended  by  everyone 
who  wa^  to  be  the  mistress  of  a  household,  and  the  Duchess  of 
Albany  had  set  a  brilliant  example  by  attending  three  courses  of 
these  lectures.  Home  matters  had  been  dealt  with  bv  Dr.  Schoiield 
m  an  attractive  manner,  and  the  lectures  had  been  very  successl'ul, 
more  than  30  out  of  14U  ladies  who  attended  having  distinguished 
themselves  suflRciently  to  receive  certificates  of  merit  at  the  hands  of 
Her  Koyal  Highness. 

Sir  Thomas  Cbawfobd,  in  moving  a  vote  of  thanks  to  Her  Eoyal 
lli^^lmess,  remarked  that  he  had  to  thank  her  on  behalf  both  of  the  pro- 
i'*'«sors,and  of  the  ladies  taught,  for  her  constant  interest  and  patronage. 
It  wai  encouraging  to  find  that  a  Royal  Princess  would  give  up  much 
of  her  time  in  order  to  set  an  example  to  others  by  becoming  a  pupil 
herself.  This  was  an  age  of  benevolent  progress,  and  many  excellent 
pclieraes  had  been  established,  but  there  was  none  more  beneficial 
and  interesting  than  the  extension  of  sanitary  knowledge  among  the 
l)wple  at  large. 

Dr.  G.  V.  FooBB,  who  seconded  the  vote  of  thanks  to  Her  Koyal 
Highness,  said  that  she  was  the  fastest  and  truest  friend  of  the 
Institute.  He  was  allowed  to  state  that  her  motive  in  attending  the 
lectures  was  twofold,  being  a  desire  to  encourage  the  spread  of  know- 
ledf^e  combined  with  a  real  interest  in  the  subjects  taught. 

The  vote  was  then  carried  by  acclamation. 

Dr.  A.  T.  SciiOFiELD  said  that  the  essays  written  by  the  ladies 
showed  a  marked  advance,  and  he  advised  the  students  to  read  them 
at  mothers'  meetings  and  country  gatherings  in  order  to  reach  a 
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wider  audience.  Personal  and  domestic  hygiene  should  form  a  part 
of  the  education  of  the  women  of  England.  He  had  endeavoured 
to  move  the  universities  to  make  this  a  subject  for  ezannination,  aod 
he  had  been  asked  to  submit  a  scheme.  With  the  help  of  The  Sanitary 
Institute  he  hoped  to  draw  up  a  scheme  that  would  be  satisfactorr. 

Professor  Corfield,  Sir  Guyer  Hunter,  Sir  Francis  Powell,  Mr. 
Ernest  Turner,  and  Kev.  J.  Byrne  also  spoke  on  the  subject. 

Her  Royal  Highness  was  attended  by  Lady  Knightley  and  Sir 
Kobert  Collins,  and  amongst  those  present  were  Profes<)or  Bobiiison, 
Dr.  L.  Parkes,  Dr.  J.  E.  J.  Sykes,  Lady  Qalton,  Lady  Crawford,  and 
Lady  Priestley. 

Sessional  Meeting. 

A  Sessional  Meeting  of  the  Institute  was  held  on  April  11th,  when 
a  paper  was  read  by  Lewis  H.  Isaacs,  F.R.I.B.A.,  on  the  ''Construction 
of  roads  and  steeets  from  a  Sanitary  point  of  view  ''  (see  page  137). 
About  ]  20  Members,  Associates  and  visitors  attended. 


Lectubes  on  Meteorology  in  Relation  to  Hygiene. 

The  series  of  six  lectures  arranged  in  conjunction  with  the  Royal 
Meteorological  Society  were  given  on  April  23rd,  26th,  30th,  and 
May  3rd,  7th  and  lOth  (see  pj^e  157).  There  was  an  average 
att-endance  of  forty  at  each  lecture. 


Examinations. 

An  examination  for  Local  Surveyors  was  held  in  London  on  June 

I  st  and  2nd.  35  candidates  presented  themselves ;  15  candidates  were 
ct'rtiHed  to  be  competent  as  regards  their  sanitary  knowledge,  to 
discharge  the  duties  of  Local  Surveyors. 

The  Council  have  decided  to  discontinue  the  examination  for 
Local  Surveyors. 

Examinations  for  Inspectors  of  Nuisances  were  held  in  the  follow- 
ing towns : — 

London,  April  6th  and  7th.  126  candidates  presented  themselves; 
61  were  certified  to  be  competent  as  regards  their  sanitary  knowledge 
to  discharge  the  duties  of  Inspectors  of  Nuisances. 

Durham,  April  27th  and  28th.  26  candidates  presented  them- 
selves ;  18  were  certified.  The  Medical  Officer  of  Health,  Durham 
County  Council,  attended  as  visitor. 

Bristol,  May  4th  and  5th.     20  candidates  presented  themselves ; 

II  were  certified.    The  MeJical  Officer  of  Health  attended  as  visitor. 
Hull,  May  2oth  and  26th.     25  candidates  presented  themselves ; 

17  candidates  were  certified.  The  Chairman,  Hull  Sanitary  Committee, 
and  the  Medii-al  Officer  of  Health,  Hull,  attended  as  visitors. 

Plymouth,  June  22nd  and  23rd.  17  candidates  presented  them- 
selves; 5  were  certified.  The  Chairman  of  the  Health  Committee 
and  the  Medical  Officer  of  Health,  Plymouth,  attended  as  visitors. 
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ADDITIONAL  PEEMISES  OF  THE  INSTITUTE. 

The  purchase  of  a  house  at  72,  Margaret  Street,  has  now  been 
completed,  and  the  premises  are  being  adapted  to  the  purposes  of 
the  Institute.  The  house  adjoins  the  present  museum  and  has  be^n 
made  to  communicate  with  it.  There  is  sufficient  accommodation  in 
the  house  for  offices,  library  and  readinc:  room,  committee  rooms,  and 
testing  laboratories ;  this  will  enable  the  council  to  extend  the  work 
of  the  Institute  which  has  been  much  hampered  for  want  of  suitable 
accommodation.  The  removal  of  the  library  and  offices  from  the 
present  building  will  moreover  afford  an  opportunity  for  extending 
the  museum  which  will  be  of  yerj  great  advantage. 


FORTHCOMING   MEETINGS   OF  THE  INSTITUTE. 


LECTUEES  AND  DEMONSTRATIONS   TO   SANITARY 

OFFICERS. 

The  next  Course  of  Lectures  will  commence  early  in  October. 
Full  particulars  will  be  published  in  the  next  Journal. 


CALENDAR  FOR  JULY  AND  SEPTEMBER. 

JULY. 

2  M.  Exhibition  Committee,  5  p.m. 

6  F  ) 

*  a  '  Examinatiun  for  Sanitary  Inspectors,  Norwich. 

H  W.  Finance  Committee,  4  p.m. ;  Council  Meetings  6  p.m« 

16  M.  CoDgreas  Committee,  5  p.m. 

20  F.  Meeting  of  Examination  Committee,  5  p.m. 

23  M.  Museum  Committee,  5  p.m. 

27  F  > 

2g  g'  •  Examination  for  Sanitary  Inspectors,  Birmingham. 

SEPTEMBER. 

24  M.  \ 
*-»  T. 

26  W.  I  Congress  and  Exhibition,  Liverpool.    For  the  Meetings  that  will  be 

27  Tb.  "  held  each  day,  eee  page  320. 

28  F, 

29  8. 
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FOURTEENTH    CONGRESS, 

WILL   BE   HELD   AT 

LIVERPOOL, 

From  SEPTEMBER  24th  to  29th,   1894. 


GENERAL  ARRANGEMENTS. 

ADDRESSES   AND    LECTURES. 

Inaugural  Address  by  the  President. 

Lecture  to  the  Congress. 

Address  to  the  Working  Classes. 

SECTIONAL     MEETINGS, 
Section  I. — Sanitary  Science  and  Preventive  Medicine. 

Section  II. — Engineering  and  Architecture. 
Section  III. — Chemistry,  Meteorology  and  Geology. 

CONFERENCES. 
On  the  Sanitation  of  the  Passenger  and  Mercahtile 

Marine  Service. 

Medical  Officers  of  Health. 

Municipal  and  County  Engineers. 

Sanitary  Inspectors. 

Ladies  on  Domestic  Hygiene, 

Receptions  and  Excursions. 

EXHIBITION. 

An  Exhibition  of  Apparatus  and  Appliances  relating 
to  Health  and  Domestic  Comfort  will  be  held. 


PAPERS   AND   DISCUSSIONS. 

The  Council  invite  Papers  on  subjects  relating  to  Health  and 
Sanitary  Science.  Papers  are  limited  to  twenty  minutes  in  reading. 
A  short  abstract  must  accompany  every  Paper,  both  for  the  am- 
Aenience  of  the  Press  at  the  Congress  and  for  insertion,  subject  to 
the  approval  of  the  Council,  in  the  Journal  of  the  Institute,  should 
it  not  be  deemed  desirable  to  publish  the  Paper  in  txtenao.  No 
previously  published  Paper  can  be  read.  The  acceptance  of  Papers, 
and  the  days  on  which  they  are  to  be  read,  are  determined  by  the 
Council  before  the  beginning  of  the  Meeting.     The  Council  reserve 
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iFe  righfc  of  refusing  any  Papers  sent  in ;  and  in  the  case  of  those 
aoctpted,  the  reading  of  them  must  depend  on  the  time  at  the 
ili>posal  of  the  Meeting.  Papers  read  at  the  Congress  cannot  be 
l>!ilili<hed  by- the  Autliors,  except  by  permission  of  the  Council. 
The  Council  reserve  to  themselves  the  privilege  of  printing  any  Paper 
rnad  at  the  Congress,  either  wholly  or  in  part,  or  of  refraining  from 
th(*  publication  thereof,  if  they  see  fit. 

The  Addresses  and  Papers  or  Abstracts  thereof  are  usually  printed 
by  the  Institute  in  London  before  the  meeting  of  the  Congress,  and 
may  be  purchased  from  the  Secretary  of  the  Institute  during  the 
Congress.  Authors  should  forward  their  manuscript  by  book  post 
on  or  before  August  ^ith^  addressed  to  the  Secretary,  Sanitary 
Institute,  Parkes  Museum,  Margaret  Street,  London,  W. 

RECEPTION  ROOM  AND  PLACES  OF  MEETING. 

A  Reception  Room  will  be  opened  at  the  L^niversity  College, 
Bbowslow  Hiix,  on  Monday,  September  24th,  at  11  a.in.,  and 
on  the  following  days  at  9  a.m.  for  the  issue  of  all  Tickets  in  con- 
n-ction  with  the  Congress. 

The  Inaugural  Address  of  the  President  and  the  lectures  to  the 
Congress  will  be  given  in  University  College. 

The  Sectional  Meetings,  General  Meetings,  and  Conferences  will 
be  held  in  University  College. 

The  Address  to  the  Working  Classes  will  be  given  in  the  Picton 
Lecture  Hall. 

HOTEL  AND  LODGING  ACCOMMODATION,  AND 
TRAVELLING  ARRANGEMENTS 

Will  be  determined  by  the  Local  Committee,  and  information  relating 
to  the  same  may  be  obtained  from  the  Honorary  Local  Secretaries, 
Municipal  Buildings,  Liverpool,  or  at  the  deception  Room. 

TICKETS. 

Fellows,  Members,  and  Associates  of  the  Institute  are  supplied 
with  Tickets  for  the  Congress  on  application  to  the  Secretary  before 
the  Contjress,  or  may  be  obtained  at  his  Office  in  University  College 
during  the  Meeting. 

To  those  not  Members  or  Associates  of  the  Institute  Congress 
Tickets  will  be  issued,. entitling  the  holder  to  the  use  of  the  Kecep- 
tion  Koom,  to  admission  to  the  Presidential  and  other  Addresses,  to 
all  Meetings,  to  the  Exhibition  of  the  Institute,  and  to  any  Conver- 
sizione  given  by  the  Institute.  The  price  of  the  Congress  Tickets  is 
Half-a-guinca  each.  These  Tickets  may  be  obtained  from  the  Sec- 
retary of  the  Institute,  or  at  the  Office  of  the  Hon.  Local  Secretaries. 

VISITS   AND    EXCURSIONS. 

Particulars  of  these  will  be  published  in  a  later  Programme,  and 
Tickets  and  List  of  Places  to  be  visited  can  be  obtained  at  the  Office 
in  the  Exception  Boom. 
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©fficers  of  iht  Coitgrtss. 


t^xcBibaxt. 

SIB  FBAKCIS  SHARP  POWELL,  BART.  M.P. 


tDfce«prcdiDentd. 


Bt  Hon.  WILLIAM  R  BOWBINO  (Lord 

Mayor  of  Livirpool). 
Bt.  BeT.  The  BISHOP  of  LIVEBPOOL. 
Bt.  BeT.  The  BISHOP  of  CHESTEB. 
SIB  WILLIAM  BOWER  FORWOOD,  J.P. 
SIR  EDWARD  R.  RUSSELL. 
STR  THOMAS  BBOCKLEBANK.  J.P.,BART. 
Bt.  Hon. BARON  HENUT  DE  WORMS, PC. 

r.RB.,  D.L.,  J.P.,  M.P. 

SIB  OEOBQE  SMYTH  BADEN-POWELL, 
K.O.M.(}.,  M.A.,  F.R  R.S.,  M.P. 

william    frederick    lawrence, 

Ralph'  ne Ville,  q  o.  m.a.,  m  p. 
walter  hume  long,  m.p. 
robert  paterson  houston,  m.p. 

Col.  SANDYS,  M.r. 

THOMAS  SNAPE.  MP. 

The  MAYOR  of  BIRKENHEAD. 

The  MAYOR  of  POOTLE 

Ihe  MAYOR  of  SOUTHPORT.  , 

WILLIAM  ADAMSON. 

W.  MITCHELL  BANKS,  F.R.C.8. 

W.  BARTLETT,  CO. 


JOHN  BBANCKEB,  J.P.   (Chainntn  Dock 

Board). 
JOHN  CAMEBON,  M.O. 
RICHARD  CATON,  m.d. 
ALEX  AN  DEB  DAVIDSON.  M.A.,  M.O. 
CoL  DWID  GAMBLE,  O.B, 
H.  B.  arLMOUB,  J.P. 
T.  B.  GLYNN,  m.d. 
Prof.  F.  GOTCH,  F.lLg. 
THOMAS  HOLDER,  J.P. 
CANON  MAJOR  LESTER,  M.A-  (ChilnMO 

of  School  Board). 
Prof.  OLIVER  LODGE.  F.R.8, 
Rev.  T.  W.  M.  LUND,  m.a. 
Rt.  Rev.  MON.  NUGENT. 
WILLIAM  RADCLIFFK,  J.P 
PRINCIPAL  G.  H.  BENDALL,  M.A. 
T.  R.  SAMPSON,  J.P.  (Coroner). 
JOSHUA  SING,  J.P.  ,    . 

W.  J.  STEWABT,  J.P.  (Stipendiary  M^*" 

trate). 
A.  T.  H.  WATEBS,  m.d. 
Bev.  JOHN  WATSON,  M.A. 
I   W.  H.  WATTS,  J.P. 


ABOBNTtNB  Republic,  Consul  for 

P  KA^l^fi     ••«  •••  «•#  •••  ••• 

Guatemala  Bkpublic        

Hayti  Bkpublio       

LiBVRTA  BKPUBLIO      

Portugal         

O s  A IX^  •••  •••  •■•  ••■  ■•• 

swbdrn  and  norwat        

Uruguay  Bbpublio 


FBANCISCO  P.  HANSEN. 
A.  LAURENT  C(X5HELET. 
MAXIMILLIAN  NACKMANX. 
W.  L.  BOBERTS. 
J.  DUNBAB  KELLY. 
Babon  de  BOUSSADO 
ENBIQUE  MEDIANO. 
HABAJ^D  EHBENBOBG. 
ENBIQUE  DAUBEB. 


ton.  Xocal  ZTrcaeuter. 

GEOBGE  H.  SHIPLEY,  Bank  of  Liverpool  (Heywood's  Branch). 

t)on.  Xocal  SecrctariC0. 


H.  PEBCY  BOULNOTS,  M.TNST.C.B.,  Citt  EnOinefr,  >  MnstriPAT   BirirntTfl.    LiTEBroOt 
E.  W.  HOPE,  U.D.,  D.sc,  Mkdical  Officer  of  HsALTH.i  mumcipal  buildisos,  UTSBrwi- 


FBOOSAMMB  OF   LITEBFOOL  0ONOBE8S. 


313 


THE  PRESIDENT,  AND  VICE-PRESIDENTS, 


WITH    THE    FOLLOWING,    FOBM    THIS 


Xocal  General  Committee. 

Tb«  LDSD  MA  YOB  OF  LIYEBPOOL  (The  Bight  Honorable  William  B.  Bowkimo)  Chairman 


TV  Bot.  W.  J.  ADAMS. 

W  CLUAM  ADaMSOX. 

Thp  B«T.  G.  F.  AKED. 

J.  EDWARD  ANDEBSON. 

&.  S.  AKCBEB.  U.1K 

The  Ber.  Cmaon  ARMOTTB.  D.o. 

Th«  Ber.  Jt  A.  ABMSTBONO,  B.A. 

OEOROE  ATKIN,  J.P. 

SETH  BACKHOUSE,  R.P. 

M.  C.  BANNI8TEB,  ashoc.m  IN8T.C.B. 

The  B«T.  A-  R  B\BKWAY. 

W.  S.  BABBETT,  J. P. 

BICHABD  BABBOW. 

WILLIAM  BABTLETT,  C.a 

B.  ATWOOD  BEAVEB 

HEN'BY  L.  BECKWITH. 

CHABLES  H.  BELOE,  IIJISST.C.E. 

T.  H.  BICKEBTON,  H.KG.8. 

COkmal  W.  W.  BIOOS. 

Dr.  A.  M.  BUQH,  C.C 

JuHX  BU(»H,  M.D. 

ALFRED  BOOTH,  J.P. 

Capuin  J.  W.  NOTT  BO  WEB. 

(*.  BBADBUBY. 

JOHN  BBaNCKEB,j.p. 

B.  A.  BRANNIOAN,  M.D. 

JOHN  A.  BBOOIE,  ASSoC.M.n;sT.C  E. 

ELI  BROOKS,  C.C. 

*i.  J.  G.  BROOM,  if.INRT.CE. 

EDMOXD  BRO WNBILL,  J.P. 

ED(}AB  J.  BKOWNE.  M.B.C.8. 
J  T.  BBDNKEB,  m.p. 

W.J.  BURGESS,  O.C. 

E.  &  BU.SHELL. 

CHARLES  BIBCHALL. 

HERBERT  CAMPBELL.  J.P. 

WILLIAM  CABTEB,  M.D.,  B.sc  ,  LL.D. 

H.  C.  CHAPMAN.  M.R.C.S,,  B.8c. 

UABCOUBT  E.  CLABB. 

The  Ven.  Archdeacon  CLABKE. 

Dr.  THOMAS  CLABKE,  c.C. 

WILLIAM  CLARKSON,j.P. 

ALFRED  COBNETT. 

S  B.  CX)TTBELL,AS«)C.ii.IN§T.C.K. 

J.D.CRAWP0BD,ii.B.a8. 

WILLLAM  CROSFIELD,  MP. 

ALFRED  CULSHAW,  P.B.LB.A. 

r.  H.  DARBISHIRE,  J  J.,  AfiSOOJl  INST.C.E. 

ALFRED  T.  DAVIES. 

T.  MOORE  DAWSON,  M.E.C.8. 

C.STE^ABT  DEAN.  C.C. 

T.  DONNELLY.  c.c. 

J.  A.DOUOHAN.j.p. 

JUHX  DUNCAN. 

Th«  B«T.  FRANK  DYSON,  M.A. 

TO  EA8T0N,J.P. 

E.  SHOkBOCK  ECCLEa 

•Lionel  C.  O.  ELLISON.  v.D.,  J.P. 

EDWARD  EVANS. Jnr. 

'iEOROE  FABBKN,  j.p. 

ALFRED  FLETCHEB.  j.P. 

TJ.FLYNN,ac. 

Sir  WILLIAM  B.  FORWQOD,  J.P. 

Colonel  DAVID  GAMBLE,  O.B. 


J.  E.  GEMMELL.  m.b. 
HAMILTON  B.OILMOUB.J.P. 
Professor  GO  TCH,  M.A.,  F.R.8. 
G.  £.  GRAYSON,  F.li.LB.A. 
C.  W.  GBEEN. 
GBOBGE  GBIEBSON,  C.C. 
Alderman  E.  GBINDLEY. 
KABL  A.  GBOSSMAN,  M.D. 
GEORGE  HAMILTON,  F.B.C.S. 

E.  M.  ti  ANCE,  LL.B.,  L.C.P. 

T.  U  ABNE  IT  HABBISSON,  F.R  I.B.A.,  ASSOC. 

M.IN8T.C.1C 

HENBY  HABTLEY,  F.B.LB.A. 

A.  E.  HAWKES.  M.D. 

Alderman  H.  C.  HAWLEY,  J.P. 

JAMES  M.  HAY. 

J.  D.  HAYWAEU,  M.D.  » 

P.  E.  J.  UEMELBYK,  J.P. 

Professor  HELE-SHAW,  m.isst.c.e. 

JOHN  HENDEESON,  J.P. 

THOMAS  HOLDEB,  J.P. 

A.  HILL  HOLME,  J.P. 

G.  G,  HOLME. 

GEOBGE  HOLME. 

ALFBED  HOL  T,  M  ISST.C.E. 

H.  H.  HOBNBY,  J.P. 

JOHN  HOULDING,  C.C. 

JOSEPH  HOULT,  C.C. 

ALFBED  HUGHES,  M.A. 

T.  H.  I8MAY,  J.P.,  D.L, 

The  Rev.  L.  P  JACKS,  M.A. 

HENBY  JEVONS,J.P. 

T.  B.  JOB,  J.P. 

B  £.  JOHNSTONE,  MJNBT.C.E. 

H.  B.  JONES,  M.A.,  M.D. 

MOBRIS  P.  JONES,  J.P. 

THOMAS  KELLY,  cc. 

WILLIAM  KING,  M.1N8T.C.E. 

EDMUND  KIBBY,  F.B.LB.A. 
WILLIAM  KIBK. 
CHABLES  LANCASTEB. 
T.  D.  LAURENCE. 
W.  F.  LAWBENCE,  M.A.,  m.p. 
CHABLES  LAYCOCK. 
JOHN  LEA, 

F.  J.  LESLIE. 

Ber.  Canon  T.  MAJOB  LESTEB,  M.A. 
H.  M.  LIABDET,  R.N. 
DAVID  LLOYD,  R.P. 
J.  B  LOGAN,  M.B. 

F.  W  LOWNUES,  M.R.C  s. 
Rer.  T.  W.  M.  LUND,  M.A. 

G.  J.  LYNSKEY,  C.C. 

G.  FOSBERY  LYSTEB,  M.1NST.C.E. 
THE  MA  YOB  OF  BIRKENHEAD 

(BENEDICT  JOMES,  B.A.) 

THE  MAYOB  OF  BOOTLE 

(Benjamin  S.  Johmbon). 
C.  MACALISTEB,  m.b. 
ProfesBor  J.  M.  MACKAY,  M.A. 
Ber.  T.  J.  MADDEN. 
H.  D.  MATH  IAS,  B.P. 
M  H.  MAXWELL,  Junr.,  C.C. 
Alderman  F.  J.  MoADAM. 
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Local  Gbnkral  CouMiTTKE—conimuetL 


G.  MOABDLE. 

C.  ITARTHUB. 

Dr.  J.  O.  MOOANV,  ac. 

8.  MoMILLIN,  O.c. 

H.  W.  MBADE-KINQ,  J.P. 

R  B.  MEADE-KINO.  0.0. 

THOMAS  MENLOVE,  j.p. 

THOMAS  MEBOEB. 

ISAAC  MORBIS,J.P. 

a.  H.  MOBTON^anr. 

8.  K.  MUSPBATT,  j.p. 

Bar.  J.  K.  NUTTALL. 

T.  BANNEB  NEWTON. 

Blfffat  Bar.  Monalffnor  NUGENT. 

Aloermaa  T.  W.  OAKSHOTT,  j.p. 

COABD  S.  PAIN.  ▲isocmsT.c.i. 

JOSEPH  PABBY,  M.IN8T.0.B. 

J.  B  PATON. 

W.  S.  PATTEBSON. 

EDWABD  PAULL.  J.P. 

THOMAS  PEGBAM. 

WM.  PEBMEWAN,  M.D. 

W.  H.  PICTON,  O.C. 

O.  PBTBIE.  0  0. 

W.  E.  PLUMMEB.  v.A^P.B.A.8. 

Ber.  CftDon  POSTANOE,  M.A. 

JOHN  PRIOE.  ABSOC.ii.riitT.c.E. 

CHABLES  J.  PBOOTEB. 

Sir  DAVID  BADGLIFFE.  J.P. 

Alderman  VilLLIAM  BADCLIFFE,  j.p. 

Alderman  P.  H.  BATHBONE.  J.P. 

PriDdpel  G.  H.  BEND  ALL,  M.A. 

B.  S.  REYNOLDS,  ]LB.C.y.S. 

H.  S.  BIOHMOND. 

BIOHABO  BIPLEY,  c.a 

N.  E.  BOBEBTS,  M.B. 

WILLIAM  BOBEBTS,  O.C. 

B.BOBEBTSON,M.D. 

O.  A.  BOWLANDSON,  ILINBT.C.I. 

Aktermen  BUDDIN,  J.P. 

T.  W.  RUNDELL. 

Sir  EDWABD  B.  BU8SELL. 

Ber.  Canon  DYSON  BYCBOFT,  ma. 


T.E.  SAMPSON.  J.P. 

ALBERT  H.  SAMUEL. 

Ueatenant-Colonel  T.  M.  SANDYS,  l J. 

JOHN  SCOTT,  0.0. 

Dr.  G.  SCHACK-SOmfEB. 

EDWABD  SEBOEANT,  M.B.as. 

T.  MYDDLETON  SHALLCBOSS. 

a  H  B.  SHEAB9.  V.R.C.S. 

THOMAS  SHELMEBOINE,  Jimr. 

JOSHUA  SING.  J.P. 
•    DAVID  SMABT,  K.B.,  B.SC 
I   Aldennan  F.  SMITH. 

SIMEON  SMITH,  O.C. 

THOMAS  SNaPE.  m.p. 

THEODOB  A.  VON  SOBBE 

J.  BABKELEY  SMITH,  J.p. 

Colonel  SPBNCELY,  vjk 

G.  W.  STEEVES,  M.D. 

A.  STOOKES,  M  B. 

Ber.  ALEXANDEB  STBWABT,  N  A. 

W.  J.  8TEWABT,  J.p. 

J.  G.  TAGGABT,  0.0. 

Ber.  JOH^f  THOMAS.  M.A. 

Bar.  J.  DENTON  THOMPSON,  H.A. 

NATHANIEL  TOPP,  C.C. 

FBANGIS  VACHEB.  P.a.0.8. 

EPHRAIM  WALKEB,  cc. 

HOBACE  WALKEB. 

W.  H.  WATTS,  J.P. 

A  T.  H.  WATEBS.  M.D. 

Ber.  JOHN  WATSON, M.A. 

H.  H.  WEST,  V.INST.C.K. 

GEOBGE  WESTBY.  M.R.O.P. 

WILLIAM  WHITFOBD,  itD. 

Colonel  C.  A.  WHITNEY,  v.D. 

GLYNN  WHITTLE,  M.A.,  ii.D. 

A.  C.  WILEY.  E.P. 
,    BICHABD  WILLIAMS, MB OJ. 

W.  E.WILLINK,J.P. 

Colonel  T.  WILSON,  v.d. 

J.  T.  WOOD.  MJIS8T.C.B. 

JAMES  WOBRALL,B.P. 
GEOBGE  WYNNE. 


GEOBGE  H.  SHIPLEY,  Hon.  Treasurer, 

H.  PEBCY  BOULNOIS,  M.IN8T.C.B.,  Hon,  See. 

E.  W.  HOPE,  M.D.,  D.8C.,  Hon.  Sec 

ladi?  Aembere. 

THE   LADY   MAYOBESS  (Mas.  W.  R  BOWBING). 


MisB  BABR 

Mn.  ALFRED  BOOTH. 

Mre.  H.  P.  BOULNOIS. 

Mits  FANNY  CALDER 

MUb  a.  J.  DAVIES. 

Mn.  S.  K  DBYSDALE. 

Mrs.  E.  SHOBBOCK  ECCLES 


Mrs.  A.  J.  FAIRBIE. 
Miss  M.  M.  GBAHAM 
Mra  J.  HADDOCK. 
MiB8  BATHBONE. 
Mrs.  G.  H.  BENDALL. 
Mrs.  J.  SEPHTON. 
Mrs.  G.  W.  STEEVES. 


PBOOBAHUK  OF  LIVEBPOOL  CONOBBSS. 


315 


County  Councils,  Corporations,  and  Local  Authorities, 
who  have  appointed  Delegates  to  the  Congress. 


Thb  County  Councils  of: 


Anf^leaey, 

Cambridge. 

Cbeshire. 

Derbyshire. 

Domiries. 

DarhaoL 

Elgin. 


Flintflhire. 


Forfar. 

Haddiiig[ton. 

Ijancashire. 

LiDdsey,  Linoolnshire. 

Merioneth. 

Nottingham. 

North  Riding,  Torks. 

Southampton. 


Surrey. 
Staffordshire. 
Stewartry    and    Kirk- 
cudbright. 
Wiltshire. 
Worcester. 
Wigtownshire. 
West  Riding,  Yorks. 


The  County  Bobouohs  of: 


Belfast 

Birkenhead. 

Birmingham. 

Blackburn. 

Bolton. 

Bootie. 

BtistoL 

Burnley. 

Bury. 

Cork. 


Dublin. 

Dundee. 

Exeter. 

Glasgow. 

Halifax. 

Hanley. 

Huddersfteld. 

Leeds. 

Lincoln. 

Liyerpool. 


Middlesbrough. 

Preston. 

Plymouth. 

Rochdale. 

Salford. 

St.  Helens. 

Sunderland. 

West  Ham. 

West  Bromwich. 

Wolverhampton. 


Thb  Urban  Sanitaby  Authobitiks  of: 


Abiam. 

Armagh. 

Ballymena. 

Bury  and  Cadoxton. 

Birkdale. 

Blackpool 

Biigg. 

Brighouse. 

Bromborough. 

Bromlej. 

Caerphilly. 

Cambridge. 

Carlisle. 

Camarron. 

Clttberoe. 

Cohie  and  Marsden. 

Congleton. 

Cowbridge. 

Crewe. 

Darweo. 

Eastbourne. 

Kceles. 

Famworth. 

Garrton. 

Qillingfaam. 

Qodalming. 

Gorton. 


Hackney  Vestry. 

I  ley  wood. 

Holyhead. 

lloole. 

Horwich. 

Hoy  lake  &  West  Kirby. 

Hull. 

Kearsley. 

Kidderminster. 

Leigh. 

Lewes. 

Linlithgow. 

Litherland. 

Llandudno. 

Longton. 

Macclesfield. 

Maidstone. 

Mansfield. 

Margam. 

Middlewicb. 

Much  Woolton. 

Nelson. 

Newcastle-und.-Lyme. 

North  wicb. 

Paddingtou  Vestr^'. 

Radcliffe. 

llawtenstall. 


Rbymney. 

Runcorn. 

Southport. 

St.   John,    Hampstead 

Vestry. 
St.  Pancras  Vestry. 
Strand  Board  of  Works. 
Stretford. 
Swindon. 

Swindon  New  Town. 
Tipton. 
Toxteth  Park. 
Tynemouth. 
Walker. 
Wallasey. 

Walton-on-the-Hill. 
Warley. 
Warrington. 
Waterloo  with  Seaforth. 
Wavertree. 
Wuerdle  and  Wardle. 
Wick. 
Widnes. 
Winsford. 
Wrexham. 
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Delegates  to  the  Congress— Continued. 


The  Rubai.  Sanitary  Authobities  of 


Barnstaple, 

Barton  Rc^. 

Bolton. 

Gsiator. 

Oarlisle. 

Gurrick-on-Shannon. 

Chester. 


Chovley. 

Clitheroe  Union. 

Glanford  Brigg. 

Mexham  Union. 

Holywell. 

Lincoln. 

Mutford  &  Lotbingland. 


Ormskirk. 
Presoot. 
Shardlow. 
St.  Asaph. 
Wirrall. 
>   Wrexham  Union. 


Aocrinffton  and  Church  Outfall  Sewer- 
age Board. 
Birkdale  School  Board. 
Chester  Port  Sanitary  Authority. 


Hull  &  Goole  Port  Sanitary  Authority 
Pembroke  Township. 
Port  of  London  Sanitary  Authority* 
Shillelagh  Union. 


Societies  who  have  appointed  Delegates  to  the 

Congress. 

British  Institute  of  Preventive  Medicine. 

Dublin  Sanitary*  Association. 

Institute  of  Certi floated  Sauitarj*  Inspectors. 

Institute  of  Chemistry. 

Institution  of  Electrical  Engioeers. 

Irish  Medical  Association. 

Ladied'  Sanitary  Association. 

North  Western  Society  of  Medical  Officers  of  Health. 

Roj'al  College  of  Physicifln«. 

Ro3'al  College  ot  Surgeons. 

Royal  Institute  of  British  Architects. 

Royal  Meteorological  Society. 

Sanitary  Inspectors*  Association. 

Sanitary  Inspectors'  Association,  North  West  District.^ 

Ulster  Sanitary  Association. 
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procceWnge  of  tbc  Congrcaa  anb  ©fficcre  of 
Sections  mt>  Conferences* 

ADDRESSES    AND     LECTURES. 
Inaugural  Address  to  the  Congress 

By  Sir  FRANCIS  SHARP  POWELL,  babt.,  m.p. 
to  be  givm  m  Uxivebsity  College,  on  Monday^  September  2^th,  at  3  p,7n. 

Lecture  to  the  Congress 

By  GEORQE  BLU5DELL  LONGSTAFF,  M.A.,  m.d.oxox.,  p.b.c.p. 
to  be  given  in  University  College,  on  Tuesday ^  September  25th,  at  8  pjm. 

Address  to  the  Working  Classes 

By  Sib  JAMES  CRICHTOX  BROWN,  m.d.,  ll.d.,  p.b.8. 
to  be  given  in  The  Picton  Lecture  Hall,  on  Friday,  September  28th,  at  8.30. 


SECTIONAL     MEETINGS. 

Section  I. — '*  Sanitary  Science  and  Preventive 

Medicine." 

Wednetday,  September  2Mh,  to  be  held  in  Unitebsity  College. 

President. 
Edwabd  £.  Klein,  m.d.,  f.b.s. 

Vloe-Presldents. 

William  Cabteb,  m.d.,  b.sc.,  ll.b. 

R.  Sydney  Marsden,  m.b.,  d.bc,  p.lc,  f.cs.,  f.r.s.b. 

ABTHUB  RAXSOME,  M.A.,  M  D.,  F.R.S. 

Hon.  Secretaries. 

J.  P.  J.  Sykes,  m.d.,  D.8C.  I  A.  Jaspeb  Anderson,  m.a.,  m,b.,  m.b.c.s.,  d.p.h. 

Hebbebt  Peck,  l.r.c.p.,  d.p.h. 

Section  XL — "  Engineering  and  Architecture." 

Thureday,  Septetnber  27M,  to  be  held  in  Uxi\'f.ii8ity  College. 

President. 
0.  F.  Deacon,  m.in8t.c.e. 

Vloe-PresIdents. 

Sir  Douglas  Galton,  k.c.b.,  d.c.l.,  ll.d.,  f.r.s. 
Charles  H.  Beloe,  m.inst.c.k. 
Henry  Hartley,  f.r.i.b.a. 

Hon.  Secretaries. 


Majob  Lamorock  Floweb. 
Edmund  Kirby,  f.r.i.b.a. 


W.  Howard-Smith,  assocm.inst.c.e. 
CoARD  S.  Pain,  f.s.i.,  assoc.inst.c.e. 
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Section  III. — "  Chemistry,  Meteorology,  and  Geology."^ 

Friday,  September  28lh,  to  be  held  in  Uniysbsity  Collkge. 

PrMidant. 

Thomas  Stevenson,  m.d.,  f.b.c j».,  m.r.c.8..  Scientific  Aoalyst  to  the  Home 

OfSce. 

Vlee-Presidents. 

Pbof.  J.  Campbell  B&own,  d.8C. 

Prof.  W.  A.  Hbrdman,  i>.8c.,  f.r.8.,  f.b.8.e. 

Pbof.  Edward  Hull,  m.a.,  f.o.s.,  ll.d.,  f.r.s. 

Hon.  Secretaries. 
O.  J.  Syhons,  f.b.8.  I  W.  £.  Plummeb,  m.a.,  tjlajb, 

H.  O.  FoBBES,  LL.D.,  F.B.O.8.,  M.A.L 


CONFERENCES. 


On  the  Sanitation  of  the  Passenger  and  Mercantile  Marine 

Service. 

Tuesday,  September  25th,  to  be  held  in  University  College. 

President. 

Sib  William  Boweb  Fobwood,  j.p. 

Vice-Presidents. 

HbNBY£.ABM8TBONO,D.HY.,M.R.C.8.   I  JoSRPH  IIOULT,  c.c. 
W.   H.  COLLINOBIDOE,  M.A.,  M.D.  J.  M'DlARMID. 


D.  S.  Davies,  M.D.,  D.F.H. 

A.  Wellbsley  Harris,m.r.c.8.,d  j>.h. 

Samuel  Hough,  j.p.,  c.c. 


J.  Wright  MASON,M.B.,M.R.c.s.^.f.^. 

Austin  Taylor,  c.c. 

F.  M.  Williams,  m.r.c.8.,  d.p.h. 


Hon.  Secretary. 
Nathaniel  Edward  Roberts,  m.b.,  cm. 

This  Conference  is  open  to  all  engaged  in  tlie  Passenger  and  Mercantile 
Marine  Service. 


Medical  Gfldcers  of  Health. 


Tueeday,  September  25tht  to  be  held  in  UNI^'RRSITY  Colleg  r. 

President. 
Charles  E.  Paget,  m.r.c.s.,  d.p.h. 

Vice-Presidents. 


F.  W.  Barry,  m.d.,  b.sc,  f.r.8.b. 

J.SP0TTI6W00DECaMER0X,M.D.,B.8C. 

Edward  Serge  an 


Alfred  IJill,  m.d.,  f.b.8.b.,  f.i.c* 
James  B.  Bussrll,  m.d.,  ll.i>. 


T.  W.  Thompson,  m.r.c.8. 

Hon.  Secretaries. 
Philip  Boobbyer,  m.b.,  m.r.c.s.       |         John  Robertson,  mj>.,  b.8c. 

Tliis  Conference  is  open  to  all  Medical  Officers  of  Health. 
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Municipal  and  County  Engineers. 


Tuesday^  September  25f  A,  to  be  held  in  University  College. 

President. 

A.  M.  FOWLRR,  M.IN8T.C.E. 

Vioe-Presidents. 

OBO.  J.  C.  BbOOM,  M.IN8T.C.E.,  F.G.S.     |       JOHN  T.  EAYBS,  M.INST.C.E.,  F.S.I. 

Hon.  Secretaries. 

JOBK^   PHICB,  AS80C.VJN8T.C.B.,  F.S.L   |  J.  A.  CbOWTHBB. 

*Tbls  Ck»nfereDce  is  open  to  all  Municipal  and  County  Engineers. 


Sanitary  Inspectors. 


Tuesday,  September  25fA,  to  be  JiM  in  Univebsity  College. 

President. 

FBANCIS  VACHBB,  F.B.G.S.,  M.B.C.P.,  P.C.8. 

•    Vice-Presidents. 

G.    WA2.TBB  StEEVES,  B.A.,  M.D.,  M.B.C.8. 

yi-   TSOMAS  (Chairman  of  Conndl,  Sanitary  Inspectors*  Assoc) 

W.   H.  May  (Chairman  of  Council,  Inst  of  Certiflcated  Sanitary  Inspectors). 

J.   GOOPBB  (Sanitary  Inspector,  Liverpool). 

Hon.  Seeretarles. 

E.  WOBBALL.  I  ALBBBT  TAYLOB. 

Tfmlm   Conference  is  open  to  all  Sanitary  Inspectors  and  Inspectors  of 


Domestic  Hygiene. 


TuetdiMy^  September  2&th^  to  be  held  in  Univebsity  College. 

President. 
The  Lady  Mayobess  (Mrs.  W.  B.  Bowbing). 


Vioe-Presidents. 


Mrs.  A.  Booth. 
Mre.  J.  Haddock. 

J,  Mbadb-Kino 


Miss  Flobence  Melly. 
Mrs.  6.  n.  Kendall. 
Mrs.  Watebhouse. 


Mrs.  A.  T.  H.  Watbbs. 

Hon.  Secretaries. 
Mrs.  BouLNOis.  |  Miss  Fanny  Caldbb. 

This  Conference  is  open  to  all  Ladies. 


320  FSOeRAMME  OF   LITESPOOL  COKGBI88. 


©tber  of  ptoceebinos- 


MONDAY,  SEPTEMBER  24th. 

1  p.m.~ Reception  of  the  Members  of  the  Congress. 

].30p.iii« — Public  Luncheon. 

3  p.m.— Inaugural  Address  to  the  Congress. 

8  p.m.— Opening  of  the  Exhibition  in  the  Drill  Hall, 


TUESDAY,  SEPTEMBER  25th. 
10.30  to  5  p.m. — Conferences  in  University  College.  ^Seepages SIS ^Sl9) 
8  p.m.— Lecture  to  the  Congress  in  University  College. 


WEDNESDAY,  SEPTEMBER  26th. 

10.30  to  5  p.m.— Meeting  of  Section  I.  (See  page  S17J.  President's 
Address  and  Papers  and  Discussions  on  "Sanitary  Science 
and  Preventive  Medicine." 

Note,— Papers  and  Diecussions  wiU  be  continued  on  the  following  day. 


THURSDAY,  SEPTEMBER  27th. 

10.30  to  5  p.in.— Meeting  of  Section  II.  (Seepage  S17J.  President's  Address 

and  Papers  and  Discussions  on  "  Engineering  and  Architecture." 

Note. — Papers  and  Discussions  toill  be  continued  on  the  f allowing  dag. 


FRIDAY,  SEPTEMBER  28th. 

10.30  to  5  p.m.— Meeting  of  Section  III.  (See  page  S18J,  President's 
Address  and  Papers  and  Discussions  on  "  Chemistry,  Meteo- 
rology, and  Geology." 

5  p.m.— Closing  General  Meeting  of  the  Congress. 

8.30  p.m.— Address  to  the  Working  Classes  in  the  Town  Hall. 


Excursions  and  Visits  to  places  of  interest  will  be  nnade  during 

the  Congress. 

{Particulars  will  be  given  in  future  Programmes^] 
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THE  HEALTH  EXHIBITION 

WILL   BE   HELD   IX 

THE    DEILL    HALL, 

XTI>I>ER     WARWICK     STREET. 

LIVERPOOL. 

From  SEPTEMBER  24th  to  OCTOBER  20ih,  1894, 


The  Exhibition  is  held  in  connection  with  the  Fourteenth 
iiutumn  Congress  of  The  Sanitary  Institute,  and  includes  Sanitary 
Apparatus  and  Appliances,  and  Articles  for  Domestic  Use  and 
Economy. 

Applications  for  Space  must  be  made  on  the  Official  Form 
and  under  the  proper  class.  They  must  be  sent  to  Mr.  W.  H. 
KviGBT,  the  Curator  of  the  Exhibition,  at  the  Offices  of  the 
Institute,  Margaret  Street,  London,  W.,  not  later  than  Saturday, 
August  25tb,  1894. 

The  Scale  of  Charge  for  Floor  Space  will  be  15s.  per  Foot 
frontage,  \iith  a  depth  of  six  feet.  Corners  and  Special  Places  will 
be  charged  at  higher  rates.  Wall  space.  Is.  per  square  foot.  No 
Floor  Space  will  be  allotted  for  less  than  three  feet  frontage,  or 
Wall  Space  for  less  than  five  square  feet.  All  charges  must  he  paid 
at  the  time  of  allotment. 

Medals  and  Certificates  of  Merit  will  be  awarded  at  the 
discretion  of  the  Judges,  and  their  decisions  will  in  all  cases  be  final. 
It  IS  intended  to  announce  as  many  Awards  as  practicable  at  a 
Special  Meetine:  to  be  held  during  the  Exhibition.  A  complete 
classiGed  and  Illustrated  List  of  Exhibits  to  which  Awards  have  been 
given  by  the  Institute  is  published. 

Protection  in  accordance  with  the  Patents,  Designs,  and 
Trade  Marks  Act,  1883,  has  been  obtained  from  the  Board  of  Trade 
for  persons  desirous  of  exhibiting  New  Inventions. 

Forms  of  Application  for  Space  and  other  particulars  can  be 
obtained  of  the  CWator. 
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FELLOWS,  MEMBERS,  &  ASSOCIATES  ELECTED, 

From  April  to  June^  189J^  inctusivi. 


MIT 


FELLOWS  (Fbllow  San.  Inst.) 

B«f.       Dftte  of 
No.      Stootioii. 

*^  1894.  Apr.      CooPBB,  Frmncis  Alfred,  Director  of  Public  Worh 

and  Resident  Engineer,  Hong  Kong  (e/o  M,  F. 
Cooper,  Nottingham  and  Notts  Bank,  Newark). 

^•*  1894.  Apr.      HuNTBB,  John,  9,  Liticoln's  Inn,  W.C. 

'"1894.  Apr.      TcBNEK,  Eev.  I^muel  William,  Little  EUingham, 

Norfolk. 

MEMBERS  (Mem.  San.  Inst.) 

t  Passed  Examination  as  Local  Surveyor. 

"^'1894.  June.     Barnes,  Robert,  m.b.,  Lingwood,  Lyss,  Hampshirt, 
^^  1894.  June.    Bsown,  Joseph  William,  assoc.m.inst.ce.,  Borough 

Engineer,  Municipal  Buildings,   West  Hartlepool^ 

Durham. 
*^®1894.  Apr.      Chadwick,    Osbert,    c.m.g.,    11,   Airlie    Gardens, 

Campden  Hill,  W. 
1894.  Apr.      Elkington,  Surg.-Capt.  Henry   Percival    George, 

B  P.H.,    Army    Medical    Staff,    Station    Hospital^ 

Eastbourne,  Sussex. 
*"1894.  June.    Finplay,  Robert,  assoc.m.inst.ce.,   District  Sur- 
veyor, Elthatn  Green,  Eltham,  S.E. 
''"1894.  Apr.  ttFttASEB,  William,  assoc.m.inst.ce.,  276,  Cowbridge 

RocLd,  Cardiff. 
*'"1894.  June.    Gloyne,  Robt.  Maynard,  assocm.inst.c.b.,  JJoiw^A 

Engineer,  Town  Hall,  Eastbourne. 
""  1894.  June.     Hall,  Joseph,  assoc.m.inst.ce.,  Borough  and  Water 

Engineer,  Municipal  Buildings,  Cheltenham. 
"=^'1894.  June.    Hamilton,  Col.  H.  B.,  United  Service  Club,  Pall 

Mall,  S.W. 
""^^  1894.  Apr.      Hemplbman,  Frederick  Seband,  Wennington  House, 

Wennington,  Esseo', 
■^U894.  June.    Roechling,   Herman   Alfred,    14,   Market   Street, 

Leicester. 
'*'^'  1894.  June.    Thompson,  Arthur  E.,  Leadenhall  Buildings^  E.C. 
'*'''*  1894.  June.    Whyatt,  Henry  Gilbert,  assoc.m.inst.ce.,  Deputij 

Borough  Engineer,  Town  Hall,  Salford. 

ASSOCIATES  (Assoc  San.  Inst.) 

}  Passed  Examination  as  Inspector  of  Nuisancea 

1894.  May.  jAbbott,  Walter,  71,  Green  Lane,  HanwcU,  W. 
'1894.  May.   JAtkinson,  Gordon  Campbell,  16,  Highbury  Place, 

Islington,  N. 
1894.  Apr.    jAxTBLL,  Alfred,  1,  Gloucester  Road,  S.W. 
1894.  May.   JBailey,   George,    159,   Parrock  Street.  Gravesendr 

S.E. 


0.^3 
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821 
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ASSOCIATES  ELECTED.  32o' 

Beg.     Ditoof 
No.     Election. 

'''  1894.  Apr.    tBAiLEY,  Eobert,  4,  Elm  Chrove,  Berkhamstead,  Herts. 
"•1894.  May.  JBakbb,  Alfred  Augustus,  Engineei^s  House,  Public 


m 

m 
»» 

971 
MO 

9U 


Baiha,  St.  George's  East,  E. 
1894.  Apr.    JBabker,  Herbert,  43,  Meeson  Road,  West  Ham,  E^ 
1894.  May.  jBaADLBr,   William    Lawrence,   St.   Peter's  Estate, 

Tanbridge  Wells,  Kent. 
1894.  June.  JBbookino,    Eichard  Alfred,    Meadowbroolc,   Sheen 

Hood,  Richmond,  Surrey. 
1894.  May.  JCamx)W,  Samuel,  20,  Donaldson  Road,  Kilbum,  N.  W. 
1894.  May.  JCassibbb,  Mrs.  C.  Jennie,  York  House,  1b,  Upper 

Baker  Street,  N.  W. 
1894.  May.  JClbog,  Walter  Charles,  25,  Alfred  Plact,  Bedford 

Square,  W.C, 
1894.  June.  Jdb    Chaumont,    Miss    Nora    Tempest    Francois, 

Woolston  Lawn,  Southampton. 
1894.  June.  JDovb,  Henry  Montague,  97,  Sothehy  Road,  High-- 

burg  Park,  N. 
1894.  May,  ijDowirBS,  George  Edward,  2,  St.  Andrew's  Hill,  EC. 

(35,  Springdale  Road,  Green  Lanes,  N.) 
1894.  May.  jDuwcan,    Miss   Annie   Jane,    Church  of  England 

Grammar  School,  Lawxceston,  Tasmania  (c/o  Messrs. 

Woodhead  4'  Co.,  44,  Charing  Cross,  S.  W.) 
^^894.  June.  JEdmonds,  Walter,  25,  Clive  Road,  Rochester,  Kent. 
"1894.  June.  JElcum,  Miss  Hannah  Jane,  27,  Hilldrop  Crescent ^ 

Camden  Rocul,  N. 
1894.  May.  JEsav,  Henry   William,   6,  Kings  Place,   Portman 

Square,  W. 
1894.  June.  JFussbll,   Thomas,   34,   Thagtr  Street,   Manchester 

Square,  W. 
1894.  June    jGandbb,  Henry,  London  Road,  Shij^ston-on-Stour^ 

Worcestershire. 
1894.  May.  JGbebn,   Arthur  A.,  4,  Souvenir  Terrace,  EastJiM 
„4-  Road,  Peterborough. 

1804.  May.  jGosLKTT,    Mrs.    Clare     M.,    Linden,    Bahbacombe, 

iMijjQ.  Devon. 

^094.  May.  JHaynes,  Miss  Catherine,  24,  Rawson  Road,  Seaforth, 

'^nfiQA    T  Liverpool. 

H>  .^rj-  June.  tHouGH,  Josiah,  43,  NevilU  Road,  Croydon,  S.  W. 

^^^'  June.  JHULSB,  James  Henry,  15,  Great  Alie  Street,  E. 
MTjQQ.  Kentish  Town,  N.W. 

^^*-  May.  JJoHNBON,   Henry,   62,  Reaston  Street,   ^ew  Cross^ 

*^M8fl4    T  S.E. 

**'1894'  u  *^®"  tJox^Sf  Joseph,  Local  Board,  EccJeshill,  Yorks. 
"1894*   T '^y*  +^*^^»  Jacob,  51,  Gainston  Road,  Nottingham. 


ft 


1804*  T   *^®'  +LrETCHFOBD,    George    Harry,    26,    Kelbj    Street, 
'  ^^t\e.  JMacdonald,  George  Hunter,  16,  Salisbvnj  Street, 

'^*1894    J  Bedford. 
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CONGRESS    AT    LIVERPOOL 


LXAUGURAL  ADDRESS  TO  THE  CONGRESS, 

Bt  Sir  FRANCIS  SHARP  POWELL,  Bart.,  M.P. 

(Fellow.) 

Delivered  September  24M,  1894. 


Fortunately  for  myself,  even  more  fortunately  for  those 
before  whom  it  is  my  privilege  to  appear,  my  address  is  one  of 
an  inaugural  character,  dealing  in  a  comprehensive  and  general 
manner  with  the  work  of  sanitary  progress,  and  not  en- 
deavouring to  enter  into  the  technical  details  which  will 
hereafter  be  discussed  by  highly  accomplished  masters  of  the 
subjects  which  will  be  submitted  to  the  consideration  of  the 
congress.  Leaving  to  scientific  men  the  exposition  of  science, 
I  shall  restrict  myself  within  the  boundaries,  which  are  ample 
and  wide,  of  public  health  as  affected  in  England  and  Wales 
bv  administration  and  bv  law. 

I  must,  however,  in  the  first  instance  congratulate  the  Con- 
gress, and  do  so  the  more  warmly  because  a  Lancashire  man 
myself,  on  the  meeting  of  this  Institute  at  Liverpool,  and  in 
the  Halls  of  this  University  College,  one  of  those  brilliant  and 
characteristic  achievements  of  modern  civilization,  which  have 
brought  ancient  university  culture,  instinct  with  new  life,  to 
the  great  seats  of  our  industrial  and  commercial  activities. 
Here,  as  is  known  to  all,  is  the  maritime  centre  to  which  men 
of  every  nation  resort,  bringing  difficulties  as  well  as  strength, 
aoxioQs  problems  as  well  as  opportunities  for  solving  them, 
great  wealth  but  at  the  same  time  a  perplexing  proportion  of 
poverty  and  disease.  Here  the  authorities  in  their  encounter 
with  evils  of  no  ordinary  magnitude  have  obtained  exceptional 
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powers,  which  they  exercise  with  unfailing  vigour.  Here,  the 
water  supply  of  the  district  having  failed,  the  Corporation 
have  laid  under  tribute  the  hills  of  Lancashire  and  the  dis- 
tant valleys  which  lie  secluded  amid  the  mountains  of  Wales. 
Here,  if  anywhere,  our  deliberations  will  bring  light  into 
dark  places,  disentangle  many  complications,  make  smooth 
paths  now  rough  and  overgrown  with  obstacles  hitherto 
deemed  impracticable. 

It  is  impossible  to  survey  the  field  without  a  sense  of  satisfac- 
tion, almost  of  triumph.  The  difficulties  which  hinder  our 
progress  diminish  both  in  area  and  in  gravity.  The  necessity 
for  devoted  attention  to  conditions  favourable  to  health  is  felt 
year  by  year  both  more  widely  and  more  keenly.  No  man  has 
the  false  courage  to  deny  this  necessity :  few  men  are  unwilling 
to  take  some  share  in  our  labours  or  in  the  cost  incurred  by  the 
adoption  of  our  jx)licy.  There  may  be  reluctance  in  some  dis- 
tricts where  the  community  has  outgrown  the  proportions  of  a 
village,  but  has  not  attained  the  aimensions  of  a  town.  This 
intermediate  state  has  been  the  cause  of  the  greatest  anxiety 
during  the  whole  course  of  sanitary  administration.  It  is  in 
these  communities  that  hesitation  still  lingers.  It  is  to  them 
that  our  persuasive  energies  must  be  directed.  In  large  socie- 
ties the  urgency  is  felt,  the  machinery  is  readv  at  hand,  public 
opinion  is  more  active,  the  resources  are  abunclant. 

Improvement  in  public  health  has  justified  both  the  cost  and 
the  labour  expended.  Some  estimate  of  the  expenditure  of 
capital  and  the  readiness  to  expend  it  may  be  formed  from  the 
fact  that  the  Local  Government  Board  has  during  the  last 
twenty  years  sanctioned  a  capital  expenditure,  chiefly  for 
sanitary  purposes,  of  £53,021,334  in  urban,  and  of  £3,923,270 
in  rural  districts,  while,  during  the  same  period,  local  acts  have 
authorisi^d  a  further  expenditure  of  £67,335,956.  Power  to 
raise  other  loans  for  similar  purposes  has  been  conceded  to  other 
bodies,  and  to  Commissioners  holding  power  for  special  objects 
connected  with  the  sanitary  progress  of  the  people.  Vital 
statistics  abundantly  prove  the  wisdom  of  such  expenditure. 
With  these  facts  before  us  we  must  press  forward,  jealously 
maintaining  the  ground  which  we  have  secured  and  extending 
the  boundaries  of  our  dominion. 

This  Institute  may  justly  claim  some  part  in  this  work.  By 
meetings,  by  lectures,  by  literature,  by  examinations,  we  have  at 
once  spread  knowledge  and  tested  the  accuracy  of  the  informa- 
tion oDtained  by  our  students.  While  recognising  with  gratitude 
valuable  assistance  and  support  from  others  able  to  give  both, 
we  must  tender  one  word  of  respectful  acknowledgment  to  Her 
Royal  Highness  the  Duchess  of  Albany,  who  having  on  many 
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occasions  honoured  our  Lectures  by  her  presence  and  eminently 
sympathetic  attention,  graciously  distributed  the  Prizes  to  the 
ladies  who  proved  by  examination  that  they  had  not  attended 
the  Lectures  in  vain. 

I  now  venture  to  refer  to  some  subjects  which  appear  worthy 
of  consideration  at  this  stage  in  our  history. 

Xo  address  delivered  to  a  Sanitary  Congress  at  Liverpool 
daring  the  present  year  would  be  in  any  sense  worthy  of  the 
occasion  without  mention  of  quarantine.     Considerations,  partly 

tolitical,  partly  arising  from  the  slow  adoption  of  new  ideas, 
ave  caused  delavs  which  it  is  more  easv  to  regret  than  to  con- 
demn  as  unusual  or  unprecedented.  So  long  since  as  1865 
Sir  John  Simon,  in  his  report  lately  reprinted,  pointed  out  that 
the  "conditions  which  would  have  to  be  lulfiUed  for  an 
effectual  quarantine  are  conditions  of  national  seclusion,  and 
the  fulfilment  of  such  conditions  by  England  would  involve 
fundamental  changes  in  the  most  established  habits  of  the 
country."  Lord  Norton's  Sanitary  Commission  of  1870  inci- 
dentally considered  this  subject,  and  it  is  now  no  breach  of 
confidence  to  say  that  some  members  of  that  Commission  re- 
^rded  the  continuance  of  powers  for  the  purposes  of  quaran- 
tine rather  as  a  means  of  preventing  vexatious  regulations  by 
other  powers  than  as  a  reliable  protection  to  ourselves.  Dr. 
Thome  Thorne  in  his  report  of  this  year  illustrates  the  effect 
of  patting  all  passengers  on  ships  from  infected  ports  into  quaran- 
tine for  five  days  by  stating  that  in  November,  1892,  Calais  being 
then  an  infected  port,  10,804  passengers,  excluding  the  crews, 
would  have  had  to  be  detained  in  quarantine  at  Dover,  the 
number,  under  detention  at  any  one  time,  ranging  from  1019  to 
1723.  Like  incidents  would  have  occurred  at  other  ports  on  the 
Channel ;  the  result,  as  Dr.  Thome  remarks,  "  would  have  been 
one  which  could  only  have  brought  ridicule  on  our  sanitary 
administration."  Such  regulations  must  fail.  Well  wrote  Sir  J. 
Simon,  with  his  quaint  humour,  in  the  report  above  mentioned, 
**  Where  great  commercial  countries  are  concerned,  it  can 
scarcely  be  dreamt  of  that  quarantine  restrictions  will  be  any 
tiling  better  than  elaborate  illustrations  of  leakiness."  The 
necessities  of  growing  commercial  intercourse  and  the  progress 
of  scientific  opinion  drew  increasing  attention  to  this  subject. 
Successive  conferences,  some  between  physicians  and  experts, 
some  of  a  political  character,  fully  discussed  this  problem.  At 
len^h,  in  the  year  1892,  international  sanitary  conventions, 
dealing  chiefly  with  traffic  through  the  Suez  Canal,  were  held 
at  Venice  and  Paris.  Then  came  the  lessons  of  the  chole^:a 
epidemic  on  the  Continent  in  1892.  No  test  could  be  more 
severe,  no  success   more   complete.     Without   quarantine,   by 
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means  only  of  strict  execution  of  carefully  devised  remilations 
our  country  was  protected  from  the  epidemic.    Although  thirty- 
five  cases  of  cholera,  eleven  of  which  terminated  fatally,  reache<l 
our  shores  between  August  25th  and  October  18th,  of  18^2, 
the  disease  in  no  case  extended  to  any  person  beyond  those  who 
had  arrived  from  abroad.     Much  credit  is  due  both  to  the  Local 
Government  Board  and  to  the  local  authorities  for  their  ener- 
getic and  eminently  successful  action.    They  had  in  their  hands, 
and  did  not  fail  to  use,  a  powerful  weapon  in  the  Act  for  the 
notification  of  infectious  disease;  which  then,  as  always, greatly 
assisted  medical  supervision.     Finally,  the  Dresden  Convention^ 
ratified  in  18i»4,  concludetl  the  series.     This  convention  widely 
extends  the  liberal  International  Preventive  Measures,  applic- 
able both  to  passengers  and  to  merchandise.    Subject  to  certain 
international  conditions  and  to  exceptions  relating  to  "  suscepti- 
ble goods,"  merchandise  mJty  no  longer  be  detained  in  quaran- 
tine on  a  land  frontier  or  arriving,  by  sea.     A  ship  arriving 
from  an  infected  port  is  regarded  as  a  healthy  ship,  and  even 
from  suspected  and  infected  ships  the  sick  are  to  be  immediately 
disembarked,  healthy  persons  being  liable  to  observation  during 
a  period  not   exceeding   five  days.      In  the    United  Kingdom 
healthy  persons  from  such  ships  are  subject  only  to  medical 
supervision  in  their  own  homes. 

The  abandonment  of  quarantine  establishments  in  thi» 
country  was  a  necessary  consequence  of  these  events.  It  will 
always  continue  a  cause  of  satisfaction  to  your  President  that 
he  pressed  the  subject  on  the  attention  of  the  Government  in 
the  course  of  last  session,  and  received  an  assurance  that  such 
amendments  of  the  law  as  have  been  found  necessary  will  be 
introduced  next  session ;  when  quarantine  establishments  will 
for  ever  disapjx^ar  from  these  islands. 

Among  the  Powers  taking  part  in  these  conventions  the 
Prince  of  Montenegro  alone  preserves  for  his  dominions  this 
blessed  inheritance  of  quarantine. 

But  if  public  opinion  has  moved  surely,  though  without 
impatience,  as  regards  quarantine,  the  like  favourable  descrip- 
tion does  not  apply  to  the  method  of  considering  and  dealing 
with  vaccination.  Having  regard  to  the  present  condition  of  this 
question  few  delays  can  cause  more  surprise  and  disappointment 
than  those  which  attend  the  proceeedings  of  the  Koyal  Com- 
mission on  \  accination.  While  those  whose  professional 
studies  justify  the  full  expression  of  a  firm  opinion  are 
unanimous  in  one  direction,  there  is  hesitation  and  doubt 
among  many  whose  action  it  would  be  unjust  to  censure  as 
perverse,  however  deplorable  we  may  deem  their  conduct  It 
is   a   consolation   to   find  the   activity  which   arises  when  an 
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epidemic  appears.  This  circumstance  goes  far  to  prove  that 
the  omission  of  vaccination  results  rather  from  want  of  decision 
and  steadfast  resolution  than  from  hostility  or  real  heartfelt 
doubt.  Let  us  hope  that  some  epidemic  so  severe  and  so 
sudden  as  to  leave  no  time  for  protection  may  not  remove  all 
doubts  and  confirm  at  the  sacrifice  of  precious  lives  the  wisdom 
of  those  who  have  devoted  laborious  years  to  rigid  investigations 
and  to  learning  the  lessons  of  experience.  We  cannot  believe 
that  the  time  will  never  come  when  the  explosive  matter  now  so 
widely  scattered  from  neglect  of  vaccination  will  not  give  terrible 
evidence  of  its  fatal  power.  Meanwhile  it  is  surely  the  part 
of  true  wisdom  to  follow  the  judgment  of  those  best  entitled 
to  give  judgment,  and  to  listen,  while  there  is  yet  opportunity, 
to  the  evidence  which  is  so  clear  and  so  certain  to  those  willing 
to  see  and  hear,  that  in  vaccination  duly  performed  we  have  a 
security  against  one  of  the  most  grievous  maladies  which  can 
afflict  mankind.  Never  was  there  a  time  when  words  of 
caution  were  more  necessary.  The  percentage  of  cases  not 
finally  accounted  for  as  regards  vaccination  was  higher  in  the 
year  1891  than  in  any  former  year  since  the  commencement  of 
the  Vaccination  Act.  In  certain  Unions  75  or  even  84  per 
cent,  of  children  whose  births  were  registered  then  remained 
without  the  security  of  vaccination.  It  may  reassure  some  who 
are  in  doubt  to  be  informed  that  increased  precautions  are  being 
taken  by  the  authorities  to  secure  that  vaccination  be  at  once 
efficient  and  safe. 

Treatment  of  disease  lies  beyond  the  scope  of  this  address. 
But  those  who  have  care  for  the  vast  and  most  exemplary 
population  which  derive  its  livelihood  from  the  textile  manu- 
facturers of  Lancashire  and  Yorkshire  will  pardon  my  reminding 
them  that  phthisis  is  now  regarded  as  a  disease  which  is  disse- 
minated and  to  a  considerable  extent  under  control  provided 
that  measures  are  adopted  in  time.  Few  diseases  cause  more 
sorrow  than  consumption.  None  creates  more  heartfelt  sym- 
pathy. Suffice  it  to  express  a  hope  that  this  discovery  may  not 
remain  dead,  but  will  lead  to  the  adoption  of  such  measures  as 
may  at  least  check  the  ravages  of  this  now  wide-spread  malady. 
The  well-ventilated  mill,  the  healthy  dwelling,  abundant  exer- 
cise iu  fresh  air  are  increasingly  at  the  command  of  all,  and 
if  other  precautions  are  taken,  will  doubtless  in  due  course 
confirm  the  scientific  opinion  which  I  have  endeavoured  to 
enunciate. 

Those  who  observe  public  health  in  a  wide  acceptation  of  the 
term,  watch  with  increasing  interest  the  progress  or  diminution 
of  Insanity.  The  last  Report  of  the  Liunacy  Commissioners 
and  the  Census  of  1891,  give  ground  for  the  hope  that  insanity 
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is  not  on  the  increase.  The  rate  of  admission  in  priyate 
asylums  has  remained  constant  since  1885,  that  in  pauper 
asylums  having  increased  from  4*14  per  10,000  in  1885  to 
5-28  in  1893.  This  latter  increase  is  regarded  by  the  Lunacv 
Commissioners  as  proof  only  that  larger  numbers  of  the  insane 
are  vearlv  brought  within  official  cognizance.  Thev  retain  the 
opinion  that  there  is  no  proportional  increase  of  insanity,  or  at 
all  events  none  material,  in  this  country.  The  rate  of  discharge 
must  be  taken  into  %new  while  dealing  with  these  figures. 
There  is  said  to  be  a  change  of  feeling  among  the  relatives  of 
pauper  patients  which  causes  a  diminution  in  the  rate  of  dis- 
charge, and  keeps  up  a  proportion  which  would  othen^ise 
diminish.  This  change  proves  that  the  afflicted  are  well  cared 
for,  and  that  there  is  general  confidence  in  the  treatment 
received  by  the  unhappy  inmates. 

One  cause  of  disease  cannot  be  excluded  from  consideration. 
The  enquiry,  as  yet  incomplete,  of  a  Committee  of  the  House 
of  Commons  on  the  adulteration  of  food  is  evidence  of  a  strong 
opinion  that  fraud  and  consequent  danger  tx)  health  is  still 
practised.  But  here,  as  elsewhere,  the  administration  of  the 
Law,  not  the  Law,  may  be  at  fault.  There  are  fortv-five 
districts  with  a  population  of  3,000,000,  in  which  the  Adultera- 
tion of  Food  Acts  are  either  wholly  in  abeyance  or  are  so 
imperfectly  administered  that  they  may  fairly  be  described  as 
in  disuse.  Although  heavy  but  inadequate  fines  have  been  in 
some  cases  inflicted,  undue  leniency  oiten  deprives  purchasers 
of  the  piX)tection  to  which  the  Statute  entitles  them.  This 
mistaken  policy  continues,  notwithstanding  the  fact  that  the 
proportion  of  adulterated  samples  shows  a  tendency  to  increase. 
There  is  reason  to  fear  that  fevers  are  still  caused  by  careless 
or  even  criminal  practices  in  the  preparation  or  distribution  of 
milk,  especially  in  London,  where  the  proportion  of  adulterated 
samples  in  the  year  1893  was  no  less  than  one  quarter  of  those 
taken. 

Among  articles  wherein  adulteration  extensively  prevails  may 
be  named  butter,  mustard,  lard,  aerated  waters,  cocoa,  and 
vinegar,  all  of  which  are  largely  consumed  by  the  working  class. 
The  temperance  advocate  will  rejoice  to  learn  that  of  363  samples 
of  beer  only  10  were  adulterated  in  1893,  and  of  782  samples 
of  spirits  less  than  twenty  per  cent,  were  adulterated,  water 
being  the  adulterating  substance  in  nearly  every  case.  A  dis- 
tinguished medical  officer  in  Liverpool  points  out  that  adultera- 
tion of  egg-powder  sold  as  a  "  complete  substitute  for  eggs " 
has  caused  much  disease  among  young  children.  The  aoove 
examples  show  the  dangers  to  health  which  suiTounds  us,  and 
necessitates  ceaseless   vigilance.      Authorities  ought  surely  to 
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be  more  on  the  watch  in  a  matter  so  gravely  affecting  public 
health,  especially  in  the  case  of  children. 

Passing  from  this  more  special  enumeration,  I  must  remind 
the  Congress  that  public  health  must  ever  largely  depend  in 
great  measures  on  tne  condition  of  the  house.     Kich  and  poor, 
urban  and  rural  populations  alike,  have  paid  and  still  pay  heavy 
penalties  for  errors  and  neglects.     Knowing  the  course  of  legis- 
lation since  the  introduction  of  the  Sanitary  Act  in  1866, 1 
venture  to  assert  with  confidence  that  the  duties  of  the  Legis- 
lature have  been  amply  fulfilled.     Defects  and  mistakes  in  the 
statutes  may  be  pointed  out ;  but  speaking  with  all  due  reserve 
it  may  be  once  more  stated,  without  fear  of  disproof,  that  ad 
ministration  rather  than  legislation  now  demand  the  energies  of 
the  sanitary  reformer.     Localities,  doubtless,  have  their  own 
special  wants ;  but  even  those  are  to  a  great  extent  met  by  the 
adoptive  acts  recently  passed.    Exceptional  cases  will  from  time 
to  time  require  private   bill  legislation;   but  even  here  pre- 
cedents, almost  equivalent  to  a  code,  appear  now  to  govern, 
rightly  or  wrongly,  the  proceedings  of  the  Committee  of  the 
Iiouse  of  Commons  to  which  such  bills  are  referred.     The  two 
London  statutes  of  1891  and  1894  following  similar  enactments 
for  the  provinces,  and  some  minor  enactments,  supply  for  the 
time,  at  least,  the  wants  of  the  metropolis.     The  reader  of  the 
latter  statute  will   learn  with  disappointment  that   domestic 
buildings  in  London  may  still  be  erected  to  the  height  of  eighty 
feet,  exclusive  of  two  storeys  in  the  roof,  power  being  unfor- 
tunately reserved  to  the  London  County  Council  to  sanction 
the  construction  of  buildings  even  of  more  gigantic  proportions. 
Air  and  light  cannot  perform  their  life-giving  functions  at  the 
base  of  these  structures,  still  less  within  courts  enclosed  therein. 
The  lighting  and  ventilation  of  such  courts  is  left  by  the  new 
statute  in  a  less  favourable  condition  than  that  prescribed  by  a 
recent  statute  for  the  courts  in  Glasgow  ;  and  the  rules  as  to 
height  of  rooms  are  less  satisfactory  than  those  which  exist  in 
many  provincial  towns,  or  those  which  are  voluntarily  adopted 
by  the  Peabody  trustees.     It  is  not  an  exaggeration  to  say  that 
the  dwellings  of  our  nation  are  being  built  in  the  course  of  the 
present  half  century.     The  erection  of   new  houses   and  the 
destruction  of  old  are  everywhere  seen.  They  are  erected  under 
bye-laws  for  the  most  part  wise,  and  are  maintained  under  regu- 
lations conducive  to  health.  Errors  of  judgment  hinder  progress. 
The  erection  of  back  to  back  houses,  for  example,  should  never 
be  permitted   in   new   streets.     Too   great  haste   may  defeat 
excellent  intentions.     Doubts  are  already  expressed  as   to  the 
system  of  huge  constructions  under  the  name  of  Artizans  or 
Model  dwellings.   The  Mansion  House  Council,  no  mean  autho- 
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rity,  describes  certain  blocks  of  artizan's  dwellings  as  a  "diffi- 
culty which  wants  promptly  dealing  with.*'  "  These  (say  their 
Committee)  have  been  erected  without  any  regard  to  sufficient 
air  and  light  around  them."  They  add,  let  us  hope  with  par- 
donable impatience  rather  than  mathematical  accuracy,  that 
"  these  places  are  haunts  of  dirt  and  immorality." 

Be  it  also  remembered  that  in  I'e-building  on  sites  which 
have  been  occupied  perhaps  during  many  generations  by  houses 
in  an  insanitary  condition  it  will  not  suffice  to  clear  the  ground. 
The  site  itself  is  too  often  polluted,  and  must  be  thoroughly 
purified  by  the  removal  of  all  noxious  matter  and  by  other 
effective  measures. 

But  the  most  perfect  structure  must  fail  when  under  the 
control  of  unworthy  tenants.  Truth  compels  those  who  deal 
with  this  subject  to  confess  that  widespread  neglect  or  even 
wilful  destruction  disgraces  the  condition  of  many  cottages. 
The  most  complete  discharge  of  duty  by  an  owner  is  of  no 
effect  unless  the  occupant  protects  and  cleanses  the  property 
committed  to  his  charge. 

Public  authorities  are  helpless  without  the  sanction  of  public 
opinion.  Such  opinion  must  be  created  by  active  agencies,  by 
suasion,  by  personal  visits,  not  of  busy-bodies,  who  open  more 
sores  than  they  heal,  but  by  self-denying,  persistent,  wise,  and 
sympathetic  visitation.  No  paid  official  can  wait  and  persuade 
as  can  the  kindly  visitor.  No  summons  or  order  can  accomplish 
what  may  be  done  by  such  intervention.  The  story  of  the 
Manchester  and  Salford  Sanitarv  Association  and  of  the  Man- 
sion  House  Council  is  the  same.  Manchester  and  Salford  are 
London  in  this  matter,  London  is  Manchester  and  Salford. 
Evils  beyond  the  power  of  description  have  existed ;  by  slow 
steps  they  are  diminished  or  even  disappear  w^hen  encountered 
by  such  ministrations.  No  work  was  ever  more  sure  of  g(M>d 
result.  But  there  must  be  no  relaxation ;  there  must  be  a 
ceaseless  struggle  against  the  downward  current,  else  we  shall 
float  down  the  stream  and  lose  all  the  advance  so  laboriously 
gained. 

In  this  progress,  as  elsewhere,  we  must  place  confidence  in 
our  schools.  It  is  difficult  to  believe  that  children  who  pass 
long  and  pleasant  hours  in  cleanly  and  well- ventilated  schools 
will  rest  content  with  dirty  and  unwholesome  dwellings. 
These  little  missionaries  may  prove  our  best  allies,  and  by 
their  gentle  admonitions  and  nimble  hands  aid  in  effecting 
those  improvements  which  will  so  greatly  conduce  to  their 
well-being,  both  in  childhood  and  in  later  life. 

The  factory  and  workshop  not  less  than  the  dwelling  is 
comprehended  within  the  wide  range  of  our  sanitary  province. 
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For  them  each  political  party  shows  equal  care.  The  present 
Home  Secretary  executes  with  sympathy  and  full  appreciation 
the  statute  passed  by  his  predecessor.  The  employment,  within 
wise  limits,  of  Female  Inspectors,  especially  as  regards  work- 
rooms, will  reveal  many  secrets  and  effect  long  called  for 
reforms.  Increased  security  against  accident,  improved 
appliances  for  ventilation  (none  be  it  noted  of  avail  without 
intelligent  co-operation  of  the  workpeople),  and  general  condi- 
tions creating  greater  physical  comfort  during  the  hours  of 
labour  will  increasingly  improve  the  health  of  the  artizan 
population.  Much  room  remains  for  such  improvement,  but  he 
must  be  a  careless  observer  of  the  scenes  around  him  who  does 
not  observe  with  gratitude  the  happy  influence  of  these  reforms 
throughout  Lancashire  and  Yorkshire.  Health  alone  for  the 
moment  occupies  our  thoughts,  but  it  cannot  be  forgotten  that 
the  moral  tone  of  the  factory  and  workroom  hands  and  their 
mode  of  life  exert  influences  upon  their  health  not  less  im- 
portant than  the  conditions  within  the  control  of  public 
authorities  and  of  Parliament. 

It  will  not  suffice  to  guard  the  workshop  and  the  dwellings 
from  injurious  influences  within.  The  health  of  the  people 
cannot  be  sound  if  the  air  be  polluted.  We  must  doubtless 
make  sacrifices  in  order  to  conduct  industrial  processes.  But 
the  magnitude  of  those  sacrifices  must  be  diminished.  We 
know  the  common  saying  in  reply  to  a  complaint  of  nuisance 
arising  from  smoke,  that  "  Smoke  brings  money."  There  is  a 
new  and  better  adage  "  Smoke  brings  cost.*'  While  more  regard 
for  the  well-being  of  the  neighbourhood  may  lessen  the  nuisance, 
economy  of  fuel  arising  from  artificial  scarcity  may  compel 
the  adoption  of  arrangements  which  will  lessen  the  discharge 
of  smoke  into  the  atmosphere,  both  from  factories  and  from 
private  dwellings.  The  working  classes,  now  everywhere 
endeavourinor  to  raise  their  condition,  mav  discover  that  the 
smoke  which  renders  cleanliness  difficult  and  the  brightness  of 
a  home  impossible,  imposes  upon  them  labour  which  is  unneces- 
sary and  cost  which  may  well  be  spared. 

The  advance  of  chemical  knowledge  and  mechanical  skill  year 
by  year  brings  under  control  gases  and  other  residual  products 
hitherto  destructive  both  to  health  and  comfort.  The  fumes  of 
Widnes  have  in  other  days  at  any  rate  made  themselves  felt  in 
the  neighbourhood  of  Liverpool.  The  new  Act  of  1892,  widely 
extending  the  number  of  distinct  processes  brought  under  the 
Alkali  Acts,  has  come  into  effective  operation.  There  are 
now  1,495  processes  of  manufacture  under  inspection  as  against 
1225  in  1892,  or  an  increase  of  270.  And  this  legislation  is 
not  in  vain ;    of   acid  from  chemical  manure  works  94*5  per 
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prevented  by  the  condition  of  its  waters  from  passing  more 
than  a  few  yards  along  the  channel.     But  this  incident,  the 
recurrence  oi  which,  tne  energies  of  that  efficient  committee 
will  render  impossible,  is   ample  demonstration   of  the   mag" 
nitude  of  the  mischief.      Where  the  sovereign  was  advised 
not  to  pass,  a  large  community  of  her  people  dwell.     What 
Lancashire  and  Cheshire  has  accomplished,  the  West  Riding 
of  Yorkshire,   experiencing    similar,   but   not    equal,   difficul- 
ties, has   sought  to  effect.     The  West  Riding  Conservancy 
Act  of  1894,  following  a  Provisional  Order  Act  of  a  former 
year  will  bring  under  control  rivers  and  streams  which  are  now 
dangerous  to  public  health  and  a  disgrace  to  our  manufactures* 
Some  details  of  administration  in  the  Bill  as  finally  passed  are 
in  my  judgment  less  effective  than  corresponding  details  in  the 
Mersey  and  Irwell  Act.     But  the  modifications  may  remove 
friction   and  may  thus,   although   less    satisfactory   in   form, 
prove  not  less   effective   in   administration.      They  may  also 
assist    the    County    Councils'   Association   when    considering 
the  new  print    of  the   River    Pollution   Bill,  which  will   be 
introduced  in  the  next  Session.     The  Bill  has  been  twice  sub- 
mitted to  the  House  of  Commons,  but  its  further  progress  was 
prevented  by  the  unfortunate  condition  of  our  proceedings,  which 
permits  any  one  member  by  one  scarcely  articulate  expression 
to  prevent  the  most  valuable  legislation.     I  am  not  without 
hope  that   Government   will    grant  an   inquiry   by   a   Select 
Committee.     Those  who  feel  difficulties  would  thus  have  every 
opportunity  of  stating  them,  and  Parliament  would  be  better 
prepared  to  decide  as  to  the  concessions  which  ought  to  be 
made  to  the  exigences  of  manufactures  and  the  susceptibilities 
of  some  municipal  authorities.     The  Government  of  the  day 
may  then  undertake  a  task  which  appears  for  the  moment,  and 
in  the  present  condition  of  our  procedure,  to  exceed  the  oppor- 
tunities of  non-official  members. 

The  Thames  Conservancy  Act  of  1894  is  another  step  in 
advance.  One  strange  concession  to  a  Steam  Navigation  Com- 
pany supported,  as  we  may  assume,  by  sufficient  evidence  is,  to 
my  thinlcing,  a  blemish  to  the  Act ;  but  as  a  whole  the  Legisla- 
tion respecting  the  Thames  is  worthy  of  the  occasion.  Sewage 
or  any  other  offensive  or  injurious  matter  is  not  to  pass  into  the 
Thames  or  any  tributary  through  any  sewer,  pipe,  or  channel 
not  at  the  passing  of  the  Act  lawfully  used  for  that  purpose. 
Even  in  such  cases  the  Conservancy  are  directed  to  give  notice 
to  the  person  causing  or  suffering  the  flow  or  passage  of  such 
offensive  matter,  to  discontinue  the  same  within  three  months, 
p)wer  being  given  to  extend  the  term  to  meet  exceptional 
cases.    An  api)eal  is  given  to  the  Board  of  Trade,  which  is 
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without  any  officers  trained  to  decide  such  a  question,  instead 
of  to  the  Local  Government  Board,  which  commands  the 
willing  services  of  a  highly  qualified  scientific  staff.  Such 
eccentricities  of  Legislation  are,  however,  but  too  familiar  to 
us,  and  though  deeply  to  be  regretted,  are  condoned  by  those 
who  know  the  difficulties  of  effecting  any  reasonable  reform  by 
Privat<3  Bill,  or  indeed  by  any  other  method  of  Legislation. 

In  the  above  remarks  I  have  entered  upon  no  descriptive 
details.  They  are  but  too  well  known.  Would  that  any  words 
from  me  as  occupant  of  this  Presidential  chair  could  induce 
men  in  responsible  positions  to  give  us,  in  these  our  efforts,  the 
weight  of  their  high  authority  aiid  their  great  influence.  To 
any  lover  of  his  kind  it  is  melancholy  to  dwell  on  the  scenes 
presented  on  many  river  banks  and  in  the  streams  themselves. 
VVe  desire  the  advance  of  our  people  in  health,  in  culture,  in  sense 
<of  beauty.  Such  advance  is  impossible  when  they  live  amid 
such  surroundings.  Let  reform  be  made  quickly  and  effectively. 
The  time  for  reform  has  come.  Any  unnecessary  delay  in  a 
-question  of  such  moment  cannot  justly  escape  censure  or  even 
severe  condemnation. 

Consideration  of  the  field  already  occupied  by  general  and 
local  legislation  cannot  be  complete  with  regard  to  the  extent  to 
which  the  most  important  adoptive  acts  are  in  operation. 

The  Infectious  Disease  Notification  Act  had  in  March,  1894, 
been  adopted  in  761  urban  districts  and  473  rural  districts, 
including  with  London,  where  the  act  came  into  force  without 
adoption,  and  forty-nine  towns  having  notification  under  local 
acts,  a  ])oj)ulation  of  26,401,820  out  of  a  total  population  in 
England  and  Wales  according  to  the  last  census  of  29,002,525. 
There  are  also  thirty-seven  port  districts  where  the  act  is  in 
force.  The  Infectious  Disease  (Prevention^  Act  of  1890  was 
on  the  same  date  wholly  or  partially  in  force  for  the  population 
13,2^4,711  by  voluntary  adoption,  including  463  urban  and  185 
rural  authorities ;  and  in  London  without  adoption  for  an  addi- 
tional 3,87o,28().  On  the  same  date  620  urban  sanitary 
jauthorities  had  adopted  the  whole  or  particular  parts  of  the 
Public  Health  Amendment  Act,  1890.  184  rural  authorities 
had  also  adopted  the  act,  so  far  as  the  same  is  applicable  to 
their  districts.  The  great  majority  of  our  population  is, 
therefore,  subject  to  the  provisions  of  this  act. 

There  is,  without  question,  ample  opportunity  for  valuable 
discussion  with  a  view  to  possible  amendment  in  the  law  on 
what  may  be  d(?scribed  as  collateral  subjects,  not  ordinarily 
included  within  the  category  of  laws  affecting  public  health. 
Among  such  may  be  mentioned  laws  relating  to  medical  assist- 
ance to  mothers  during  the  season  of  their  greatest  need,  the 
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regulations  governing  the  registration  of  deaths,  including  the 
causes  of  death,  and  the  burial  of  the  dead,  the  case  of  still- 
births being  dealt  with  m  both  cases.  There  are  the  pauper 
children  respecting  whom  we  desire  to  know  whether  their 
health  and  training  w^ould  be  more  efficiently  provided  for  by 
boarders-out  than  by  the  present  system.  The  occupants  of 
common  lodging  houses,  the  humblest  of  our  population,  require 
further  protection  during  their  sojourn  in  such  dwellings. 
Much  remains  to  be  done  before  our  slaughter-houses  and 
arrangements  connected  therewith  are  wholly  satisfactory. 
Although  the  increasing  wants  of  London  have  been  in  some 
degree  met  by  the  £ast  London  Water  Act  of  last  Session, 
the  exhaustive  Keport  of  the  Royal  Commission  on  the  Metro- 
politan Water  Supply  claims  the  fullest  consideration  from 
those  who  have  responsibilities  within  the  Metropolitan  area. 
This  necessity  arises  not  only  from  difficulties  connected  with 
supply  of  water,  but  also  from  the  mischief  caused  by  the 
diminished  flow  in  the  Thames. 

The  new  Act  for  the  Prevention  of  Cruelty  to  Children 
relieves  much  anxiety  and  justifies  the  expectation  that  the 
provisions  of  the  law  suffice  for  their  benevolent  purpose. 
Risk  to  health  from  infections  has  been  greatly  diminished 
by  Lord  Thring's  Act  of  1892  providing  for  the  universal 
establishment  of  hospitals  for  the  isolation  of  such  cases. 

The  last  words  of  these  imperfect  observations,  necessarily 
written  during  a  short  holiday  on  the  Continent  with  but  few 
books  at  hand,  must  invite  attention  to  coining  days. 

"To  the  pure  all  things  are  pure,"  says  the  moralist.  The  sani- 
tary reformer,  in  a  country  of  representative  institutions,  gives 
practical  application  to  the  proverb  by  inviting  men  who  are 
themselves  pure  to  make  all  things  pure.  Let  us  wait  no  longer 
for  new  laws,  but  put  into  effect  the  laws  already  on  the  Statute 
Book.  There  may  be  some  return  of  population  to  rural  districts, 
but  a  vast  proportion  of  our  inhabitants  must  continue,  and 
probably  in  growing  proportions,  to  dwell  in  urban  districts. 
This  tendency  appears  to  prevail  throughout  all  civilized 
countries.  A  German  writer  cited  by  the  Reporter  for  the 
Labour  Commission  remarks  that  "  It  is  a  phenomenon  of 
annual  recurrence  that  the  harvest  cannot  be  got  in  at  the  right 
time.  In  some  districts  the  supply  of  labour  is  insufficient  even 
in  the  winter.  The  physical  and  moral  health  of  our  nation,  as 
well  as  its  military  strength,  suffer  the  most  grievous  injury  from 
over-rapid  pressing  into  city  and  factory  life  antl  from  trans- 
oceanic emigration."  We  must  therefore  with  all  zeal  bestow 
energy  and  knowledge  on  the  improvement  of  our  towns.  To 
the  attractions  already  dominant  let  there  be  added  those  of 
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health  and  even  of  ornament.     Already  the  records  of  death 

Srove  that  the  proportion  of  deaths  in  many  towns  does  not 
iffer  as  widely  as  of  old  from  the  proportion  in  rural  districts. 
Let  that  diflference  lessen  to  the  vanishing  point.  Towns  have 
Ht  their  command  efKcient  drainage,  ample  supply  of  water, 
prompt  removal  of  refuse.  They  are  acquiring  by  slow  but 
sure  degrees  arrangements  of  their  dwellings  favourable  to 
health.  To  the  spacious  parks,  so  civilizing  in  their  effects, 
must  be  added  the  open  spaces  protected  from  all  cause  of 
annoyance,  where  the  toiler  may  seek  repose  near  his  dwelling 
among  pleasant  surroundings  during  the  intervals  of  his  labour. 
Lord  Meath's  Public  Garden  Association  can  now  claim 
between  one  and  two  thousand  acres  of  open  spaces  as  the 
result  of  their  efforts  within  the  Metropolis.  What  has  been 
jdone  in  London  must  be  possible  elsewhere. 

The  baths  and  washhouses,  no  longer  so  far  removed  from  the 
dwelliuff  as  to  be  of  little  avail  to  the  workman  in  his  compara- 
tively oistant  home,  will  throw  out  branch  establishments  for 
himself  and  his  family  within  reach  of  his  dwelling.  The  gas 
engine  and  the  mysterious  agency  of  electricity  giving  motion, 
heat  and  light,  will  remove  many  debilitating  and  uncivilising 
influences.  The  desire  for  a  higher  life,  now  so  salutary,  acting 
through  an  intelligent  public  opinion,  will  accomplish  these 
beneficial  reforms ;  and  our  towns,  retaining  all  their  colossal 
grandeur  and  their  power,  will  be  the  scenes  of  ever-increasing 
refinement, 

I  know  well,  no  man  can  know  better  than  myself,  the 
disappointments,  the  mortifications,  the  fatal  illustrations  of 
the  weaknesses  incident  to  our  nature,  which  will  impede  our 
course  ;  but  the  duty  remains  the  same.  Progress,  already 
made,  gives  confidence  for  the  future.  I,  speaking  for  myself, 
am  full  of  hopes.  Those  hopes  will  be  in  a  large  measure 
fulfilled  if  the  advance  of  the  next  half  century  is  equal  to  that 
made  in  the  fifty  years  now  counted  among  the  past.  I  see  on 
every  side  reasons  for  encouragement,  none  for  holding  back. 
There  is  everywhere  fuller  knowledge,  riper  experience,  more 
sympathy  from  public  opinion.  Let  us  all  press  on  in  our  great 
task,  each  a  thoughtful  and  active  worker  in  his  own  province. 
Our  reward  will  be  seen  in  every  home  which  we  puriiy,  every 
family  which  we  strengthen,  every  population  which  we  elevate. 
None  can  foresee  what  struggles  are  at  hand,  what  rude 
encounters  are  near,  what  severe  competitions  are  to  be  met 
It  is  our  endeavour  and  our  duty  to  prepare  our  nation  for 
every  trial,  to  give  strength  to  bear  haraship,  vigour  to  conduct 
the  contest,  endurance  to  persist  until  the  victory  is  gained. 
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THE  ETIOLOGY  OF  TYPHOID  FEVER. 

Before  I  enter  upon  the  subject  which  I  have  chosen  for  this 
address,  I  wish  to  offer  my  thanks  to  the  Council  of  the 
Sanitary  Institute  for  the  honour  they  have  conferred  upon 
me,  by  their  invitation  to  preside  over  this  section.  The 
subject  on  which  I  propose  to  offer  some  remarks,  and  for 
which  1  must  ask  your  indulgence,  is  the  Etiology  of  Typhoid 
Fever. 

There  are  several  reasons  which  guided  me  in  the  choice  of 
this  subject.  In  the  first  place,  there  can  be  no  fitter  occasion 
than  the  present  one  for  the  discussion  of  such  a  subject. 
This  Congress,  embracing  every  department  of  Sanitary 
Science,  is  constituted  of  workers  who  are  constantly  called 
upon  to  pay  atterftion  to  this  wide-spread  and,  in  places, 
endemic  infectious  disease.  Be  they  Medical  Officers  of 
Health  or  Sanitary  Inspectors,  be  they  engaged  in  any  of 
the  numerous  branches  of  sanitary  engineering,  they  are  fre- 

?iuently  called  upon  to  devise  means  against  the  spread,  and 
or  the  prevention  of  this  dire  malady. 

In  the  second  place,  I  have  for  some  years  been  engaged  in  a 
close  study  of  the  Pathology  and  Bacteriology  of  this  disease, 
and,  therefore,  am  able  to  make  a  few  observations  thereon. 
It  is  admitted  that  typhoid  or  enteric  fever  possesses  as 
well  marked  clinical  and  pathological  characters  as  any  com- 
municable disease.  Since  the  writings  of  Budd  and  Simon 
on  the  subject  of  the  mode  of  spread  and  prevention  of 
typhoid  fever,  it  has  become  an  axiom  in  sanitary  science, 
and  has  in  several  well-known  instances  received  direct  and 
coQspicuous  confirmation,  namely  :  That  typhoid  or  enteric 
fever  is  a  well-defined  communicable  disease,  spreading  by 
specific  contagium. 
Eodet,  G.  Roux,  Vallet,  and  Arloing,*  Kellogf  and  others, 

*  Tnnactiona  of  the  International  Congress  of  Hygiene,  London,  1891 
S«ctioa  Bacteriology,  Vol.  II.,  p.  272. 
^  Mod.  Med.  and  Bacter.  Review,  No.  2, 1894,  p.  29. 
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have  put  forward  the  view  that  the  bacillus  known  as  the 
Eberth-Gaffky  bacillus  of  tj'phoid  fever,  now  admitted  to  be 
almost  constantly  present  in  the  alimentary  canal,  in  the  mesen- 
teric glands,  and  m  the  spleen  of  cases  of  typhoid  fever,  is  no 
other  than  the  bacillus  coli  communis,  which  is  a  constant  and 
normal  inhabitant  of  the  bowels  of  man  and  animals  under 
perfectly  healthy  conditions.  And  further  they  have  contended 
that  the  bacillus  coli  passed  with  the  nonnal  dejecta,  is  capable 
of  acquiring  in  sewage  specific  and  virulent  properties,  so  that 
when  re-introduced  by  water,  milk,  or  other  articles  of  food, 
into  a  nonnal  individual,  it  has  become  endowed  with  the  power 
of  setting  up  in  him  the  specific  and  communicable  disease, 
typhoid  fever. 

In  tliis  view  typhoid  fever  may — in  so  far  as  it  is  referred 
not  to  a  microbe  directly  derived  from  antecedent  typhoid  fever 
or  other  disease,  but  to  a  saprophyte  that  has  become  altered  in 
its  physiological  effect  by  sojourn  for  a  while  in  sewage — arise 
so  to  speak  de  novo.  But  this  contention  is  the  outcome  solely 
of  bacteriological  study,  not  of  epidemiological  observation  and 
experience  on  the  part  of  those  advancing  it.  These  authors 
base  their  views  as  to  the  origin  of  typhoid  fever  from  bacillus 
coli,  and  as  to  the  identity  of  the  two  microbes,  solely  on  this, 
that  they  are  unable  to  distinguish  in  their  laboratory  experi- 
ments the  bacillus  coli  from  the  bacillus  of  typhoid  fever.  I 
propose  to  show  you  that  this  distinction  is  not  at  all  difficult, 
anci  that  the  two  microbes — as  far  as  our  present  exact  methods 
enable  us  to  draw  inferences — are  two  well  characterised  and 
different  species.  It  must,  however,  be  added  that  they  belong 
to  a  family  of  species  which  have  certain  characters  in  common, 
though  members  of  the  family  differ  from  one  another  by  some 
well  marked  features. 

The  bacillus  coli  is  normally  copiously  present  in  the  large 
intestine  of  man  and  animals ;  in  the  lower  part  of  the  small 
intestine  it  is  also  constant,  but  grows  here  less  copiously.  All 
matters  such  as  dust,  earth,  solids  and  fluids,  and  particularly 
sewage,  which  have  been  contaminated  or  been  in  contact  with 
intestinal  discharges  of  man  or  animals,  contain  the  bacillus 
coli.  Next  to  the  proteus  bacillus — ^which  is  one  of  the  special 
microbes  of  putrid  decomposition  of  dead  albuminous  matter — 
the  bacillus  coli  is  one  of  tne  most  widely  distributed  organisms. 
When  growing  in  proteid  matter  it  decomposes  it  and  forms 
indoL  The  putrefactive  changes  occurring  in  the  intestines 
and  in  organic  matters  polluted  with  intestinal  discharges  that 
are  associated  with  the  formation  of  indol  may  with  justice 
be  attributed  in  a  great  extent  to  the  growth  and  activity  of 
the  bacillus  coli ;  and  for  these  reasons  it  is  likely  that  the 
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bacillus  coli,  next  to  the  proteus,  is  an  important  instrument 
in  the  decomposition  of  dead  proteid  matter.  But,  unlike  the 
proteus,  the  bacillus  coli  does  not  produce  proteolysis  and  does 
not  peptonise. 

In  snape  the  bacillus  coli  is  an  oval  rod  rounded  at  its  ends, 
measuring  about  0.5  fu  to  2  fu  ;  comparatively  few  attain  the 
length  of  cylindrical  rods.  When  examined  from  recent  cul- 
tures some  examples  are  seen  to  be  of  active  motility,  this 
being  due  to  the  presence  at  one  end  of  one,  two,  or  rarely 
three  flagella.  In  cultures  on  the  surface  of  nutrient  gelatine 
— particularly  well  shown  in  colonies  growing  on  the  surface 
of  the  gelatine — there  are,  amongst  a  great  majority  of  short 
rods,  some  few  that  are  distinctly  cylindrical  in  shape,  or  even 
short  threads ;  the  latter,  as  a  rule,  are  comparatively  few  and 
far  between. 

The  characters  of  the  growth  of  the  bacillus  coli  on  the 
surface  of  gelatine,  in  stab  culture,  in  gelatine  plate  culture, 
in  shake  culture  and  under  other  conditions,  have  been  fullv 
illustrated  in  the  Report  of  the  Medical  Officer  of  the  Local 
Grovemment  Board,  and  it  is  not  necessary  to  enter  here  into  a 
detailed  description.* 

Of  particular  interest  is  the  growth  of  bacillus  coli  in  a 
gelatine  shake  culture,  and  in  milk.  In  the  former  a  con- 
spicuous formation  of  gas  bubbles  takes  place,  which  is  pro- 
nounced as  early  as  after  twenty-four  to  thirty-six  hours' 
incubation  at  20°  C. ;  in  the  latter  a  total  curdling  of  the  milk 
occurs  in  one,  two  or  more  days  when  incubated  at  37^  C.  A 
curious  and  constant  character  is  observed  of  bacillus  coli  when 
it  grows  in  twenty-five  per  cent,  nutrient  gelatine,  for,  while  it 
is  growing  rapidly  therein  at  37'*'  C,  and  forming  a  character- 
istic pellicle  on  the  surface  in  two  to  three  days,  the  gelatine, 
which  of  course  becomes  fluid  at  that  temperature,  remains 
perfectly  Umpid,  except  for  a  precipitate  at  the  bottom  of  the 
fluid. 

In  broth  at  37^  C.  copious  growth  takes  places,  the  broth 
becoming  strongly  turbid  with  the  formation  in  two  or  three 
days  of  a  pellicle,  which  later  still  becomes  very  pronounced. 
Such  broth,  on  the  addition  of  nitrites  and  nitric  or  sulphuric 
acid,  rives  a  characteristic  rose-pink  colour,  due  to  the  presence 
of  indoL  The  above  characters  are  constantly  met  with  in 
cultures  of  the  bacillus  coli  taken  from  the  intestine. 

To  sum   up  : — (a)    Short   oval  rods   in  the   majority,  only 


*  For  detailed  descriptioD  and  illustrations,  see  the  Report  of  the  Medical 
Ofioer  of  the  Local  Uoyemment  Board  for  1892—1893,  p.  345.  Plates 
I.-V11. 
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contents  of  the  ileum  of  a  typhoid  case  during  the  first  four 
weeks'  illness,  not  only  is  the  bacillus  coli  isolaole,  but  another 
species,  namely :  the  bacillus  of  typhoid  fever  is,  in  addition, 
readily  demonstrable  by  cultures.  During  the  last  three  years 
I  have  had  an  opportunity  of  examining  the  mesenteric  glands 
and  the  spleen  of  a  considerable  number  of  patients  that  died 
in  the  course  of  typhoid  fever  between  the  12th  and  the  28th 
day,  and  I  have  never  failed  to  obtain  by  microscopic  examina- 
tion, and  better  still  by  culture,  the  bacillus  of  typnoid  fever  in 
considerable  numbers.  The  spleen  particularly  contained  this 
microbe  in  very  large  nilmbers,  and  on  cultivation  yielded 
crowds  of  colonies  of  this  bacillus  in  pure  cultivation. 

Now,  what  are  the  morphological  characters  of  this  bacillus, 
and  what  are*  the  essential  differences  between  it  and  the 
bacillus  coli? 

(a).  The  typhoid  bacillus  is  distinctly  more  cylindrical  than 
the  bacillus  coli,  its  average  length  being  2 — 4  /* ;  it  foims  in 
caltures  cylinders  and  filaments. 

(6).  Its  motility  is  decidedly  greater,  each  bacillus  being 
surrounded  by  numerous  flagella.* 

(c).  It  grows  less  quickly  than  the  baciUus  coli  on  the 
surface  and  in  the  depths  of  nutrient  gelatine,  as  also  in 
gelatine  plates. 

(rf).  When  growing  on  the  surface  of  gelatine,  either  in 
tubes  or  in  plates,  it  forms  a  peculiar  iridescence  which  is  not 
observed  on  similar  culture  of  the  bacillus  coli. 

(e).  It  does  not  form  gas  bubbles  in  gelatine  shake  cultures. 

(f).  It  does  not  curdle  milk. 

(g).  It  grows  well  in  broth,  but  does  not  form  indol. 

(A).  It  grows  well  in  twenty-five  per  cent,  gelatine,  but  un- 
like bacillus  coli,  makes  the  gelatine  uniformly  turbid  in  as 
short  a  time  as  after  twenty- four  hours. 

The  three  principal  cultural  characters,  however,  by  which 
the  two  organisms  can  be  distinguished  best  and  easiest,  are  : — 
Shake  cultures  in  gelatine,  milk  cultures,  and  broth  cultures. 
While  the  bacillus  coli  rapidly  forms  gas  bubbles  in  gelatine 
shake  cultures,  the  typhoid  bacillus  does  not  do  so ;  while  the 
bacUlus  coli  curdles  milk,  the  typhoid  bacillus  does  not  do  so ; 
and  while  the  bacillus  coli  produces  indol  in  broth  cultures,  the 
typhoid  bacillus  does  not  do  so.  There  is  nothing  easier  than 
to  demonstrate  these  facts  in  a  simple  way. 

A  plate  cultivation  in  gelatine  is  made  from  a  typhoid  stool, 
or  from  sterile  water  or  other  fluid  to  which  previously  a  trace 


*  Report  of  the  Medical  Officer  of  the  Local  Government  Board,  1892^93, 
p.84a»andj?aMtm.    Platea  1.-711. 
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in  each  instance  from  a  caltore  of  bacillas  coli,  and  from  a 
cnltnre  of  typhoid  bacillus  has  been  added.  After  several  days 
incubation  at  20^  C.  such  a  plate  presents  numerous  colonies, 
apparently  of  the  same  kind ;  those  that  are  growing  on  the 
surface  of  the  gelatine,  possess  the  same  kind  of  translucent 
filmy  appearance  with  irregular  outline,  thin  at  the  margin,  thick 
and  less  translucent  at  the  centre.  Those  that  are  gromnp  in 
the  depth  of  the  gelatine  appear  as  dots,  whitish  in  reflected, 
brownish  in  transmitted  light.  From  a  superficial  examination 
it  would  be  difficult  to  say  whether  these  colonies  are  those 
of  bacillas  coli  or  typhoid  bacillus,  or  of  both ;  but  on  more 
careful  examination  it  is  seen  that  some  of  the  surface  colonies 
are  less  translucent  and  considerably  larger  than  others, 
and  that  they  possess  a  more  irregular  outline  than  others. 
Now,  on  making  microscopic  specimens  of  these  lar£:e 
colonies,  it  will  oe  seen  that  they  are  mostly  short  oval 
rods,  amongst  which  few  only  show  active  motility ;  whereas 
preparations  made  of  the  small  translucent  surface  colonies 
show  longer  cylindrical  bacilli  and  filaments  possessed  of 
vigorous  and  brisk  motility.  By  making  of  the  two  kinds 
of  colonies  the  sub-cultures  just  mentioned,  viz.,  in  gelatine 
shake  cultures,  in  milk  and  in  broth,  it  becomes  soon  ap- 
parent that  they  represent  two  definite  species,  and  if  from 
such  sub-cultures  further  sub-cultures  in  those  media  are 
made,  through  however  many  generations,  the  differences  just 
enumerated  of  the  two  species  will  appear  to  be  constant  and 
])ermanent.  More  than  that,  I  have  in  two  instances  by  the 
above  means  been  able  to  ascertain  and  to  identify  the  simul- 
taneous presence  in  water  of  the  bacillus  coli  and  the  bacillas 
of  typhoid  fever. 

It  will  be  in  the  recollection,  of  many  here  present,  that  a 
serious  epidemic  of  typhoid  fever  occurred  in  Worthing  during 
the  spring  and  summer  of  1893,  and  it  is  no  doubt  known  to 
vou  that  Dr.  Theodore  Thomson  with  Dr.  Kelly,  the  able  Health 
Officer  of  Worthing,  investigated  this  outbreak.  Dr.  Thomson  s 
report  has  been  recently  issued  by  the  Medical  Department  of 
the  Local  Government  Board.  He  clearly  shows  that  the  then 
existing  water-supply  of  the  town  (the  town  of  Worthing  is 
now,  and  has  been  for  some  time  past,  supplied  from  a  fresh 
and  good  well)  had  become  polluted,  that  a  percolation  into  the 
old  well  had  taken  place  from  some  old  disused  sewer.  Now  in 
this,  as  in  most  cases  of  water  pollution,  it  is  always  a  question 
of  great  dilution  of  filth  by  a  large  bulk  of  water.  To  search 
then  for  the  particular  microbe  of  typhoid  fever  in  such  water 
can  be  attended  with  success  only  if  a  large  volume  of  the 
water  be  subjected  to  bacterioscopic  analysis.     I  have  shown 
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that  when  large  volumes  (1,000,  1,500  and  more  cubic  centi- 
metres) of  this  water  were  thus  analysed  they  were  found  to 
contain  an  abundance  of  the  bacillus  coli  and  a  limited  number 
of  the  tjrphoid  bacillus.  The  two  species  were  easily  isolated, 
and  they  presented  the  well-marked  differences  stated  above. 
Sub-cultures  of  these  two  species  taken  from  the  Worthing 
water  were  carried  on  for  many  generations,  and  there  was  no 
indication  of  a  change  in  their  character,  or  of  a  change  of  the 
one  into  the  other.  A  similar  positive  success  was  obtained 
from  a  polluted  w^ell  which  yielded  a  part  of  the  water  supply 
of  Rotherham,  in  Yorkshire.*  Here,  also,  on  the  above  lines  of 
examination,  an  abundance  of  bacillus  coli  and  a  limited  number 
of  the  typhoid  bacillus  were  demonstrated." 

So  that  in  these  instances  the  two  species  co-existed  in  the 
water,  and  by  the  above-mentioned  characters  were  readily 
distinguishable  one  from  the  other. 

"  In  the  examination  by  MM.  Rodet,  Roux,  and  Vallet  of  the 
suspected  water  of  Lyons,  small  quantities  only  were  used  for 
bacterioscopic  examination,  and  it  is  not  to  be  wondered  at  that 
they  failed  to  find  the  typhoid  bacillus  ;  they  isolated  the 
bacillus  coli  only,  and  at  once  arrived  at  the  conclusion  that  it 
is  this  bacillus  coli  which  had  caused  typhoid  fever  in  the 
consumers." — ^Transactions  of  the  Seventh  International  Con- 
gress on  Hygiene,  London,  1891,  Vol.  II.,  p.  272. 

A  similar  criticism  may  be  applied  to  a  paper  by  Sir  Charles 
Cameron  and  Dr.  McWeeney  {Journal  of  State  Medicine^  Vol.  H., 
No.  3,  p.  89),  in  which  these  authors  describe,  in  water,  which 
was  under  suspicion  of  having  conveyed  typhoid  fever,  a  species 
of  bacillas  which,  from  their  description  I  submit,  was  clearly  a 
varietv  of  bacillus  coli.t  Thev  state  that  their  bacillus  was 
intermediate  between  bacillus  coli  and  the  bacillus  of  typhoid 
fever.  Thev  did  not  test  its  behaviour  in  milk,  but  from  the 
facts  stated  by  them  that  it  formed  abundance  of  gas  bubbles 
antl  that  it  gave  indol  reaction,  I  am  prepared  to  assert  that 
this  organism  was  neither  the  typhoid  bacillus,  nor  any  bacillus 
allied  to  it,  but  that  it  was  simply  bacillus  coli. 

Now  it  must  clearly  be  understood  that  I  do  not  mean  to 
deny  the  possibility  of  the  existence  of  intermediate  forms,  both 
morphological  and  cultural,  between  bacillus  coli  and  the 
bacillus  of  typhoid,  but  what  I  do  maintain  is  that  as  far  as 


*  The  Town  Council  of  Botherham,  much  to  their  credit,  immediately  on 
iMming  of  thift  result,  made  it  public. 

;^  These  aathon,  be  it  noted,  used  for  the  detectioa  of  this  bacillus  very 
mioate  qoaa titles  of  the  water,  not  more  than  ten  drops  (I.e.  p. 90).  The 
lame  lemaxk  applies  to  Bodet,  Rouz,  and  Yallet.    (I.e.) 
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direct  observation  at  present  goes,  the  bacillus  coli  and  the 
bacillus  of  typhoid  fever  are  two  well  defined  species,  and  that 
there  has  not  appeared  under  the  many  and  diverse  conditions 
of  laboratory  experiments  any  evidence  of  transitional  or  inter- 
mediate forms  between  the  one  and  the  other  species.* 

I  come  now  to  the  important  evidence  of  the  animal  experi- 
ment. In  the  statements  made  by  various  authors  as  to  the 
alleged  intimate  relation  between  the  bacillus  coli  and  the 
typhoid  bacillus,  great  stress  is  laid  on  the  fact  tliat  the  cultures 
of  both  these  microbes  when  injected  intraperitoneally  into 
guinea-pigs  produce  the  same  acute  disease  and  death.  I 
nave  shown  f  that  a  variety  of  the  most  different  microbes, 
such  as  the  bacillus  prodigiosus,  the  proteus  vulgaris,  the 
staphylococcus  aureus,  the  vibrio  of  Finkler  and  of  Koch,  all 
produce  under  like  conditions  (Le,  when  injected  intra- 
peritoneally into  guinea-pigs  in  sufficient  doses)  one  and  the 
same  disease  and  death  from  acute  peritonitis  between  six- 
teen and  twentv-four  hours.  The  peritoneal  cavitv  contains 
fluid  exudation  in  which  the  microbes  have  multiplied  to  a 
very  large  extent,  and  the  blood  also  as  a  rule  contains 
the  microbes.  From  the  fact  that  the  bacillus  ccH  and  the 
bacillus  of  typhoid  act  under  these  conditions  alike  patho- 
genically  on  guiitea-pigs,  no  conclusion  can  be  drawn  as  to 
their  identity  or  non-identity,  seeing  that  in  these  respects 
they  stand  in  exactly  the  same  position  as  the  other  species 
enumerated.  It  has  been  stated  by  Kellog  (I.e.)  that  the 
bacillus  coli  when  pfissed  through  the  animal  body — that  is,  in 
the  above  intraperitoneal  injections  of  guinea-pigs — assumes 
virulent  properties  and  changes  into  the  bacillus  of  tv'phoid. 
My  experience  on  this  point,  extending  over  a  considerable 
number  of  experiments,  does  not  support  such  an  assumption. 
I  have   passed  cultures   of   the  bacillus   coli   and    bacillus   of 


*  When  the  bacillus  coli  and  the  bacillus  of  t^'phoid  fever  are  placed  in 
water  they  co-exist  well  together,  as  stated  above,  but  it  is  observed  that  the 
bacillus  coli  is  capable  of  preserving  its  vitality  for  a  conspicuously  longer 
period  than  the  typhoid  bacillus.  lu  this  connection  it  ought  to  be  stated 
that  the  various  assertions  by  different  observers  as  to  the  rapid  devitalisation 
of  the  typhoid  bacillus  are  not  to  be  accepted  without  comment,  and  are  very 
much  exaggerated.  I  have  recently  conducted  an  extensive  series  of  experi- 
ments for  the  medical  department  of  the  Local  Government  Board  on  this 
subject,  and  I*  find  both  as  regards  the  typhoid  bacillus  as  also  the  cholera 
vibrio,  that  considerable  differences  exist  between  various  waters  (as  for 
instance  the  various  waters  supplied  by  the  London  Water  Companies- also 
rain  water,  Jake  water,  deep  well  water)  as  to  the  vitality  of  these  microbes 
in  these  different  waters,  and  that  the  statements  put  forward  as  to  the  rapid 
de vital isation  of  these  microbes  in  water  are  certamly  exaggerated. 

t  Illustrated  in  the  Report  of  the  Medical  Officer  of  the  Local  Government 
Board  for  1892—1893.  p.  374. 


£.   KLEIN.  351 

tvphoid  separately  through  a  number  of  successive  generations 
of  guinea-pigs — that  is  to  say,  a  definite  fatal  dose  of  a  culture 
of  bacillus  coli  or  of  bacillus  of  typhoid  respectively  was  in- 
jected into  guinea-pigs.  These  were  found  dead  within 
twenty  hours  ;  the  peritoneal  exudation  was  crowded  with  the 
bacillus  coli  or  bacillus  of  typlioid  respectively.  Of  this 
peritoneal  exudation   a  fatal    dose    was    transferred    to    the 

?Titoneal  cavity  of  fresh  guinea-pigs  with  the  same  result, 
he  peritoneal  exudation  of  this  last  generation  was  again 
transferred  to  further  guinea-pigs,  and  so  on  through  a  con- 
siderable number  of  generations. 

In  these  series  of  experiments  no  difference  was  noticed 
between  the  two  microbes  from  the  outset,  as  regards  virulence 
and  the  general  result  on  the  guinea-pig.  Nor  did  cultures 
made  from  the  peritoneal  exudation  of  all  the  successive 
n;enerations  of  guinea-pigs  show  alteration,  either  in  morpho- 
logical or  cultural  respects,  of  the  bacillus  coli  and  the  bacillus 
of  typhoid  respectively.  The  two  microbes  obtained  from  the 
|)eritoneal  exudation  of  the  last  generation  of  guinea-pigs  in  the 
series  showed  exactly  the  same  morphological  and  cultural 
differences  as  those  obtained  from  the  peritoneal  exudation  of 
the  first  generation  of  the  series. 

All  authors  who  maintain  the  change  of  the  bacillus  coli 
int4>  the  bacillus  of  typhoid  fever  assume  that  this  change  is 
accomplished  in  sewage.  As  far  as  direct  experiments  can  be 
made  in  this  direction  they  lend  no  support  to  this  view,  for 
it  can  be  shown  that  the  two  microbes  while  sojourning  in  sewage 
maintain  their  biological  characters  unaltered.  Moreover,  direct 
observation  proves  that  the  two  organisms  when  planted  into 
sewage  behave  in  a  strikingly  different  manner.  While  the 
bacillus  coli  retains  its  vitality  there  and  undergoes  mutiplication, 
the  bacillus  of  typhoid  fever,  on  the  contrary,  shows  consider- 
ablv  less  vitality  and,  unlike  the  bacillus  coli,  soon  diminishes 
in  numbers  till  ultimately  it  altogether  disappears,  in  some 
cases  within  a  fortnight,  and  long  before  the  nutritive  material 
is  exhausted.*  But  as  long  as  the  typhoid  bacillus  is  present 
in  such  sewage  it  retains  the  same  cultural  characters  as  men- 
tioned above,  and  the  same  applies  also  to  the  bacillus  coli.  In 
a  large  nmnber  of  experiments  made  in  this  direction  I  have 
not  noticed  the  slightest  deviation  of  character  in  either  of 
these  microbes.  Bacillus  coli  was  sown  into  sewage  and  from 
day  to  day  and  from  week  to  week  the  cultural  characters  of 


*  A  Miiet  of  obserrationa  in  this  direction  is  being  conducted  by  Mr.  W.  F. 
Aodrewes  and  Mr.  Parry  Laws. 
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this  microbe  were  tested : — By  plate  cultivation ;  in  gelatine 
shake  cultures,  as  to  gas  production;  in  milk,  as  to  curdling; 
and  in  broth,  as  to  indol  production.  But  no  alteration  was 
noticed,  the  microbe  remained  the  typical  bacillus  coli.  A  like 
series  of  experiments  was  also  made  with  the  typhoid  bacillus; 
but,  as  mentioned  just  now,  this  latter  is  of  more  limited 
duration  of  vitality  in  sewage  than  the  bacillus  coli.  It  soon 
shows  diminution  in  numbers  and  ultimately  diappears,  bat  as 
long  as  it  is  present  it  possesses,  when  tested  by  cultures,  the 
same  characters  as  the  typical  typhoid  bacillus. 

An  important  fact  that  has  resulted  from  these  experiments 
in  sewage  is  that  the  typhoid  bacillus  when  planted  in  sewa^ 
to  which  potassium  nitrate  is  added  (1  per  cent.)  retained  its 
vitality  for  a  considerable  period  and  underwent  rapid  and  con- 
spicuous multiplication.*  But  here  also,  when  tested  by  culture 
at  various  periods  it  is  found  to  retain  its  characters  unimpaired. 
It  does  not  form  gas  bubbles  in  gelatine  shake  cultures,  it  does 
not  curdle  milk,  and  does  not  form  indol  in  broth.  From  all 
these  considerations  it  follows  then  that  the  belief,  that  the  non- 
specific bacillus  coli  is  capable,  of  changing  into  the  specific 
bacillus  of  typhoid  fever  or  vice  versa  has  no  sufBcient  basis  in 
observed  fact;  that  it  is  indeed  contradicted  by  direct  ex- 
periment. As  far,  then,  as  bacteriological  evidence  goes,  there 
is  no  valid  reason  why  sanitarians  should  not  continue  to  regard 
typhoid  fever  as  a  specific  disease  derived  from  an  antecedent 
case  or  cases  of  the  same  disease,  and  riot,  as  has  been  suggested, 
on  bacteriological  evidence  alone,  as  being  capable  of  originating 
de  noro,  that  is  to  say,  through  the  bacillus  coli.  While  holdbg 
this  view  our  duty  of  preventing  pollution  with  sewage  of 
drinking  water,  milk,  &c.,  is  not  less  incumbent.  For  although 
without  the  typhoid  germ  the  bacillus  coli,  we  maintain,  is  not 
capable  of  causing  typhoid  fever,  the  presence  of  bacillus  coli  in 
water  nevertheless  indicates  a  probable  pollution  with  ex- 
cremental  matters  and  amongst  them  possibly  with  specific,  i.€., 
typhoid  excremental  matter. 


^Tbis  seems  capable  of  explaining  the  observatione  of  ten  made,  namely : 
that  the  typhoid  bacillus  in  sewage  percolating  through  the  soil  into  water  is 
capable  of  preserving  for  long  periods  its  vitality.  Sewage  percolating 
through  the  soil  takes  up  nitrates  from  the  soil,  hence,  in  such  a  medium,  the 
typhoid  bacillus  is  capable  of  growing  and  of  retaining  its  vitality. 
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(Member.) 

FBBSIDENT    OF    THE    SECTIOX. 


The  reauest  that  I  should  preside  over  so  important  a 
section  oi  this  great  Congress  has  caused  me  considerable  em- 
barrassment, when  contemplating  the  mamitude  and  intrinsic 
difficulty  of  the  theme,  and  the  impossibility  of  doing  justice 
to  it. 

I  would  add  also  that  no  small  hesitation  has  been  due  to 
the  traditional,  and  I  trust  it  will  be  thought  honourable,  dis- 
inclination of  a  professional  man  to  concern  himself  with 
other  people's  business.  While  I  sincerely  trust  that  that 
tradition  may  never  become  less  powerful  for  good,  I  cannot 
but  recognise  the  duty  of  an  engineer,  whose  avocations 
bring  him  largely  in  view  of  different  classes  of  work  and 
different  methods  of  management,  to  reveal  at  least  the 
general  nature  of  the  defects  which  may  come  under  his 
notice. 

It  is  natural — and  it  will  no  doubt  be  expected — that 
this  great  city,  in  which  for  twenty-five  years,  beginning 
in  18b5, 1  was  professionally  engaged,  should  receive  the  first 
share  of  my  remarks,  and  it  is  natural  also  that  a  later 
portion  should  be  devoted  to  the  Metropolis,  to  which  some 
years  ago  I  gravitated,  in  that  spirit  of  evil  centralization, 
which,  as  sanitarians,  we  all  so  greatly  deplore,  but  never- 
theless recognise  as  an  inevitable  incident  of  modern 
life. 

In  his  masterly  address  as  President  of  the  Health  Section  of 
the  Social  Science  Congress  held  in  Liverpool  eighteen  years 
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ago,  the  late  Mr.  Thomas  Hawksley  pointed  out  that  the  habit 
of  sanitary  philosophers  to  regard  tlie  health  of  Liverpool  as 
exceptionally  and  pre-eminently  bad,  was  even  then  not  justi- 
fied. Mr.  Hawksley  compared  the  state  of  Liverpool  with 
the  state  of  the  other  large  cities  most  nearly  approaching 
her  in  magnitude,  namely,  Manchester  and  Glasgow,  showing 
successfully  that  even  at  that  time  the  comparison  was  favour- 
able to  Liverjwol ;  *  and  if  we  contifiUe  the  investigation  we 
find  that  from  187(>  the  relative  death-rate  of  Liverpool  has 
very  materially  decreased. 

But,  when  in  conjunction  with  these  facts,  we  take  into 
consideration  the  circumstance  that  the  mean  density  of  the 
population  of  Manchester  and  Glasgow,  though  lower  in  1876 
than  that  of  Liverpool,  has  decreased  (owing  partly  to  the 
extension  of  boundaries)  much  more  rapidly  than  in  the  case  of 
Liverpool,  and  that  the  absolute  density  of  Manchester  is  now 
only  40  per  cent,  and  of  Glasgow  only  58  per  cent,  of  that  of 
Liverpool,  the  significance  of  the  change  becomes  still  more 
striking.  Thus  according  to  the  Registrar-General's  returns 
the  number  of  persons  per  acre  at  the  different  dates  have  been 
as  follows : — 


1871 

1876 

1893 

Liverpool       

97-0 

100-1 

97-9 

Manchester 

78-0 

83-4 

39-9 

Glasgow        

95-0 

90-4 

57-3 

If  instead  of  considering  the  total  mortality  in  the  towns 
very  appropriately  compared  by  Mr.  Hawksley,  we  regard  only 
the  deaths  from  those  zvmotic  diseases  which  are  chiefly 
affected  by  sanitary  conditions,!  and  make  the  comparison  with 
the  seventeen  large  towns  and  cities  of  England  for  which — in 
addition  to  Liverpool — the  Registrar-General  in  1872  enume- 
rated the  zymotic  diseases  separately,  we  find  an  equally 
satisfactory'  improvement. }  In  [the  following  Table  I  place 
before  you  such  a  comparison  : — 


*  Notwithstanding  the  much  greater  density  of  the  LiTerpool  popula- 
tion, the  death-rate  during  the  seven  years  prior  to  1876  was  one-and-a- 
third  per  cent,  lower  than  that  of  Glasgow,  and  identical  with  that  of 
Manchester,  even  excluding  Salford,  where  it  was  much  higher. 

t  The  diseases  included  are  enteric  fever,  typhus,  simple  and  ill-defloed 
fevers,  diphtheria,  diarrhoea,  dysentery,  scarlet  fever,  and  measles. 

X  I  am  unable  to  extend  the  comparison  to  earlier  years,  as  the  separate 
records  only  appeared  for  the  first  time  in  the  Regis trar-Qeneral*8  returns  for 
1870. 
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Deaths  from  the  Zymotic  Diseases 
inqnestion  per  1000  persons  living. 


Seventeen  large 

towns  and  oitiee 

separately  enn 

merated  by 

theBegistrar 

GeneraL 


Liverpool 


oo^g 


Batlo  of  density 

of  population  in 

Liverpool  to  that 

of  ouer  towns. 


AetaaL 


Multiple 


Six  yean  prior  to  1876 

—1870  to  1875   ... 


Six  sacceediDg  y 
1876  to  1881. 


Rentainini^twelye  yeais 
—1882  to  1893 


3-42 


2-71 


2-216 


IMBS  Since  1876 1      2*38 


5-38 

1-96 

3-695 

0-985 

3122» 

0-906 

3-31 

0'93 

(1871.) 

97'0  :  29-8 


( 1876. ) 
100-1  :  32-7 


(1893.) 
97-9  :  31-6 

101*95  :  33"76 


3-25 

3-06 
31 

3-0 


It  thus  appears  that,  compared  with  the  other  seventeen 
towns  having  a  density  of  population  only  one-third  that  of 
Liverpool,  the  excess  of  mortality  in  iLiverpool  from  the 
diseases  in  question,  which  prior  to  1876  was  nearly  2  per  1000, 
has,  from  1876  onwards,  been  less  than  1  per  1000. 

If  now,  instead  of  investigating  the  mortality  returns  of  tlie 
great  towns  of  this  country,  and  discovering  by  that  investiga- 
tion that,  at  or  about  the  beginning  of  1876,  a  change  took  place 
for  the  better  in  the  health  of  Liverpool  which  was  not  equally 
shared  in  by  the  mean  of  the  other  seventeen  towns,  we  study  the 
history  of  her  sanitary  engineering — of  the  physical  develop- 
ment of  those  principles  upon  the  importance  of  which  we, 
as  sanitarians,  are  substantially  agreed,  what  do  we  find? 
Running  over  the  various  operations  cf  the  whole  twenty- 
five  years,  we  notice,  for  example,  tliat  remarkable  activity 
was  shown  between  the  years  1871  and  1875. — Let  us  begin 
with  the  Water  Supply.  From  the  year  1865  the  supply 
had  been  intermittent,  under  conditions  which,  as  I  had 
occasion  to  report  at  the  time,  and  firmly  believe  now, 
caused  impurities  of  the  most  serious  kind  to  find  access  to 
the  mains  during  the  intermissions,  and  to  be  delivered  to 
consumers   on    each    occasion    of    the   resumption    of   supply. 


*  The  oonaiderable  error  in  the  estimated  population  of  Liverpool  during 
the  decade  1881-91  which  was  discovered  by  the  census  of  1891  does  not 
iffeet  these  flguree.  They  have  been  duly  corrected  in  accordance  with  the 
eeosofl. 
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In  1874  the  remedy  for  this  state  of  thin^  was  begun.*  On 
the  last  day  of  1875,  every  district  of  liiverpool  had  been 
provided  from  the  old  sources  with  a  constant  supply  of 
water  under  higher  pressure  than  before.  On  that  day  the 
valve  of  the  last  intermittent  district  was  turned  full  open 
with  much  circumstance  and  rejoicing,  by  the  then  chairman 
of  the  water  committee,  the  late  Mr.  J.  h.  Wilson,  to  whose 
energy  and  steadfast  conviction  was  largely  due  the  completeness 
of  the  success  attained;  and  thus  before  our  critical  year  of 
1876,  Liverpool  had  received  the  full  blessing  of  a  constant 
supply,  which  has  rarely  been  interrupted  since. 

To  turn  now  to  the  sewerage  : — 

It  had  been  the  dream  of  my  predecessor,  the  late  Mr.  James 
Newlands  (the  first  Borough  Engineer  created,  for  he  like  his 
successors  held  office  under  a  special  Act  passed  in  1846)  t  to  seal 
hermetically  the  whole  of  the  sewage  directly  it  passed  into  the 
drains.  It  was  a  greatly  to  be  desired  vision,  but  one  which,  as 
we  now  well  know,  never  could  have  been  realized. 

How  far  it  was  realized  in  practice,  it  became  in  1871  my 
duty  to  enquire. 

Liiverpool  is,  as  you  see,  a  hilly  city,  and  while  the  whole  of 
the  main  sewers  discharge  into  the  estuary  of  the  Mersey  at 
about  the  mean  tide  level,  their  higher  affluents  reach  elevations 
of  about  220  feet.  As  a  natural  sequence  to  the  idea  of  air- 
tightness  of  the  materials  of  the  sewers  and  drains,  it  had  been 
long  asserted  that  the  seal  of  the  water  traps  in  the  higher  parts 
of  Liverpool  was  constantly  broken,  owing  to  the  displacement 
of  sewer  air  by  the  accumulating  sewage  during  each  rising 
tide.  It  appeared  to  me  (from  considerations  based  upon  the 
relative  volume  of  sewage  accumulated  while  each  sewer  was 
tide-locked,  in  comparison  with  the  total  capacity  of  the  sewers ; 
and  upon  the  approximately  known  degree  of  permeability  to 
air  of  the  materials  of  which  the  old  sewers  and  drains  are 
made),  that  any  sensible  increase  of  pressure  from  this  cause  was 
quite  impossible.  But  conclusive  experiments  were  made, 
with  the  result  that  the  water  barometer  failed  to  show 
the  slightest  indication  of  increasing  pressure  during  a 
rising  tide.  Subsequent  trials  with  a  delicate  anemometer 
made  in  various  sewers  showed  that,  except  close  to  the  outfalls, 


*  The  preliminary  ezperimeDts  were  begun  in  1873,  but  it  was  not  until 
July,  1874,  that  the  eystematic  treatment  of  the  whole  City,  after  the  manner 
which  those  experiments  showed  to  be  desirable,  was  authorized. 

t  The  Borough  Engineer  of  Liverpool,  whose  appointment  is  subject  to  the 
approval  of  the  Secretary  of  State,  nolds  office  under  the  Liverpool  Sanitaiy 
Act  of  1846.  The  general  Act  under  which  the  City  and  Borough  Surveyors 
hold  office  is  the  Towns  Improvement  Act  of  1847. 
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the  rising  tide  had  absolutely  no  influence  upon  the  direction  of 
the  flow  of  air.  The  sewers  were  already  quite  pervious ;  but 
more  than  this  was  necessary.  It  was  essential  that  there 
should  be  a  flow  of  pure  air  into  them,  and  accordingly  before 
our  critical  year  of  1876,  the  system  of  ventilation  now  in 
operation,  consisting  simply  of  the  familiar  open  grid  in  the 
middle  of  the  carriage-way,  had  been  largely  carried  out.  But 
this  work  was  not  undertaken  without  first  considering,  in  each 
case,  the  internal  condition  of  the  sewer  to  which  it  was  to  be 
applied.  Except  when  actual  renewal  was  called  for,  the 
worst  sewers  were  thoroughly  repaired,  and  provided  where 
necessary  with  new  inverts  of  Portland  cement.  Sewers  so 
treated  and  others  in  good  condition  were  then  ventilated, 
without  causing  the  slightest  nuisance  except  in  the  neighbour- 
hood of  places  where  they  were  used  for  the  discharge  of  hot 
water  or  steam.  By  my  immediate  successor  Mr.  Dunscombe 
and  bv  his  successor  Mr.  Boulnois  this  work  of  sewer 
renewal  has  been  most  ably  continued.  It  possesses  features 
which  were  I  believe  novel  when  the  work  was  begun,  and 
which  so  far  as  I  know  have  not  been  adopted  elsewhere.  I 
commend  them  to  the  attention  of  all  engineers  who  have  to 
deal  with  old  sewers.* 

The  principal  other  sanitary  work,  carried  out  before  our 
critical  year  of  1876,  was  the  removal  of  the  cellar  water  taps 
and  the  closing  of  the  cellar  drains  in  a  large  proportion  of  the 
houses  of  1674  courts  occupied  by  the  lowest  classes.  These 
private  drains  and  their  traps  were  generally  defective,  and  the 
work  of  closing  them  was  done  by  the  Corporation  as  the  result 
of  a  bargain  with  the  landlords  concerning  the  supply  of  the 
substituted  water  fittings — suggestive  instance  of  the  advantage 
of  municipal  control  of  waterworks. 

Before  the  same  critical  date  many  other  sanitary  improve- 
ments were  made ;  impervious  paving  for  example  was  intro- 
duced in  1871  and  has  since  been  rapidly  continued;  but  the 
changes  of  greatest  importance  I  have  already  enumerated ;  and 
it  is  impossible  not  to  be  struck  by  their  coincidence  with  the 
great  comparative  reduction  of  zymotic  and  general  mortality. 
The  conclusions  I  leave  to  others,  only  remarking  that  it  must 
be  exceedingly  satisfactory  to  the  people  of  this  great  city  to 
know  that  the  reputation  for  pre-eminently  bad  health  has 
long  ceased  to  be  merited,  and  that  when  properly  compared 

*  See  the  following  reports  on  the  subject:— 
*'The  Condition  and  Ventilation  of  the  Sewen,"  by  George  F.  Deacon, 
10th  April,  1873. 

**  Liverpool  Sewere,**  by  Clement  Dunscombe,  20th  January,  1886. 
''Liverpool  Sewen,"  by  Clement  Dunscombe,  3l8t  December,  1889. 
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with  other  similar  places  the  health  of  Liverpool  takes  a  high 
position. 

Liverpool  has  the  good  fortune  to  be  situated  upon  a  great 
estuary,  and  to  experience  but  little  difficulty  in  disposing  of 
her  refuse.  The  liquid  sewage  is  discharged  into  a  wide  and 
deep  channel,  which  also  receives  and  discharges  twice  daily 
during  neap-tides,  282,000,000  cubic  yards,  and  at  spring-tides 
no  less  than  700,000,000  cubic  yards  of  water — ^volumes  so 
enormous  in  relation  to  the  sewage  that,  prosper  as  Liverpool 
may,  there  can  never  be  any  sound  objection,  if  the  outfalls  are 
properly  chosen,  to  maintaining  the  present  condition  of  things. 
The  population  within  the  watershed  of  the  Mersey  is  less 
than  twice  that  within  the  watershed  of  the  Thames  above 
Molesey,  near  which  place  70  per  cent,  of  the  London  water- 
supply  is  drawn,  while  the  mean  ebb  of  the  Mersey  is  about 
140  times  that  of  the  mean  discharge  of  the  Thames  past  the 
same  place.* 

Again,  as  regards  the  disposal  of  solid  refuse,  Liverpool  is 
well  placed.  In  1871,  when  I  was  first  called  upon  to  inquire 
into  the  matter,  all  such  refuse  was  sent  away  by  railway  or 
canal  or  used  for  filling  up  clay  pits. 

In  1872  I  used  with  success  a  considerable  quantity  of  ash- 
pit refuse  for  the  purpose  of  raising  steam,  through  the 
medium  of  a  mechanical  firing  apparatus,  at  one  of  the  Liver- 
pool pumping  stations,  and  shortly  afterwards  constructed  at 
the  disused  pumping  station  in  Devonshire  Place  an  experi- 
mental regenerative  furnace  for  the  burning — or,  as  it  is 
now  called,  the  destruction — of  town  refuse.  The  furnace 
was  j>erfectly  successful,  and  the  only  difficulty — certainly  in 
a  right  direction — was  the  high  temperature  obtained,  which 
resmted  in  the  formation  of  heavy  clinker  and  the  somewhat 
rapid  wear  of  the  furnaces.  From  the  chimney  of  this 
destructor  there  was  never  the  least  smoke.  At  that  time,  or  a 
little  later,  I  believe  others  were  working  in  the  same  direction, 
though  we  were  not  aware  of  it  in  Liverpool.  The  possibility 
of  conveying  this  refuse  to  sea  was  also  investigated,  and  in 
the  same  year  I  recommended  the  adoption  of  a  steam 
hopper  barge  of  novel  construction  for  this  purpose.  It  was 
not  however  nntil  1879  that  the  '*  Alpha  "  was  designed  and 
built  She  carried  380  cubic  yards,  and  on  reaching  her  desti- 
nation in  the  outer  estuary  of  the  Mersey  beyond  the  bar,  at 
a   distance   of   about   twenty-two  miles    from  the   Liverpool 

*  It  is  scarcely  necessary  to  point  out  that  this  comparison  is  true  only  of 
the  tidal  estuary  of  the  Mersey,  and  does  not  relate  to  higher  portions  of  the 
river. 
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landing-stage,  deposited   her  load  in  a  few  seconds   in   deep 
water. 

At  that  time  it  was  soon  seen  that  the  low  cost  of  this  mode 
of  disposal  left  little  room  for  the  successful  competition  of 
"  destructors,"  and  for  a  time  burning  was  suspended.  All  the 
refuse  within  a  short  distance  of  the  docks  could  be  sent  to  sea 
more  cheaply,  and  landward  there  were  still  some  economical 
outlets  left.  The  "Alpha"  is  still  in  full  work  and  was  joined  in 
1684  by  the  ''Beta,**  carrying  530  cubic  yards,  thus  bringing  up 
the  carrj'mg  capacity  to  910  cubic  yards.  But  with  the  rapid 
extension  of  suburban  Liverpool,  the  available  outlets  in  a  land- 
ward direction  have  year  by  }  ear  diminished,  and  the  present 
City  Engineer,  IVIr.  Boulnois,  has  very  successfully  revived  the 
destruction  of  a  portion  of  the  refuse  by  fire.  There  is 
absolutely  no  objection  to  tipping  this  refuse  in  deep  water, 
and  where  it  is  the  cheapest  it  is  the  best  course  to  adopt. 
Where  it  is  not  the  cheapest,  destruction  by  fire,  with  proper 
precautions,  is  from  a  sanitary  point  of  view  auite  satisfactory. 
The  combustion  may  be  made  complete,  and  there  need  not 
be  a  sign  of  smoke. 

These  considerations  lead  me  to  say  a  few  words  regarding 
the  sewerage  of  those  numerous  places  which  are  not  so  fortu- 
nately situated.  In  recent  years,  as  a  consequence  chiefly  of 
renewed  \igour  in  compliance  with  the  Rivers  Pollution  Act 
of  l>i76,  the  progress  of  sewage  treatment  in  its  many  forms 
has  received  a  great  impetus.  I  am  not  going  to  discuss  the 
vexed  Question  now  far  interference  with  the  interest  of  trade 
should  l>e  carried  in  enforcing  the  provisions  of  that  enactment, 
but  I  do  wish  to  express  emphatically  the  view,  that  when  a 
method  of  purification,  whatever  the  class  of  sewage  to  be 
treated,  has  been  adopted  and  proved  to  obtain  a  given  result, 
that  method  should  be  worked  in  all  seasons,  and,  except  in  those 
cases  where  no  harm  can  result  from  the  omission,  by  night 
as  well  as  by  day.  When  this  is  not  done,  any  single  examin- 
ation of  the  etfluent  is  almost  certain  to  be  misleading.  But 
it  is  to  the  degree  of  purification  consequent  upon  the  con- 
struction of  the  works  rather  than  upon  their  management  that 
I  desire  more  particularly  to  refer. 

First  then  concerning  the  sewers  between  the  town  and  the 
place  of  treatment.  These  it  is  an  exceedingly  rare  thing  to 
find  even  approximately  water-tight,  and  when  they  lie  in 
pervious  ground  wholly  or  partly  beneath  the  sub-soil  water 
level,  they  take  in  the  sub-soil  water  to  an  extent  which 
varies  from  any  small  quantity  up  to  many  times  the  flow 
of  sewage  due  to  the  water-supply.  Yet  approximate  water- 
tightness  is  one  of  the  first  conditions  necessary  to  economy 
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and  efficiency.  If  the  sewage  is  to  be  pumped  we  ought 
not  unnecessarily  to  increase  the  quantity  to  be  pumped; 
and  whether  pumped  or  not,  we  ought  not  to  make  the 
sewers  larger  and  more  expensive  than  for  their  legitimate 
uses  they  need  to  be ;  moreover,  we  ought  not,  if  it  can  be 
avoided,  to  dilute  the  sewage  with  rain-water  before  proceeding 
to  treat  it.  If  once  we  admit  the  small-pipe  system  there  is 
no  reason  whatever  why  the  pipes  should  be  large  enough  to 
carry  much  more  than  the  intended  quantity  without  filling. 
When  properly  laid,  indeed,  no  harm  will  happen  if  the  main 
pipes  do  fill,  and  the  few  inches  of  extra  head  thus  produced 
engenders  a  beneficial  velocity. 

J&ut  I  have  heard  it  said  that  approximate  water-tightness  in 
sewer  work  is  impracticable  unless  one  uses  iron  pipes,  and  that 
it  is  cheaper  to  take  in  some  of  the  subsoil  water  than  to  do  this. 
As  a  matter  of  fact  approximate  water-tightness  whether  in 
concrete  work  or  in  stoneware  pipe  work  is  perfectly  practicable, 
and  that  without  undue  cost.  To  take  an  extreme  case :  a  con- 
crete culvert  4  feet  6  inches  diameter,  18  inches  thick  and 
about  half  a  mile  long,  properly  constructed  with  gravel  and 
Portland  cement  in  the  proportions  of  6  to  1,  has  been  found 
almost  absolutely  water-tight  under  an  external  pressure  of 
55  feet  of  water;  and  stoneware  pipes  with  non-rigid  joints 
have  been  laid  rapidly  and  economically  under  all  sorts  of 
differences  of  eartn  pressure,  and  have  been  found  equally 
water-tight  under  any  pressure  at  all  likely  to  be  brought 
upon  them  either  internally  or  externally. 

I  have  spoken  of  non-rigid  joints,  and  although  in  an 
address  of  this  sort  it  is  not  desirable  to  enter  into  details, 
I  may  be  permitted,  in  view  of  the  very  great  importance 
at  the  present  time  of  this  question  of  sound  sewer  con- 
struction, to  point  out  that — except  in  very  shallow  trenches 
and  suitable  ground — ^you  cannot,  speaking  generally,  with- 
out greatly  increased  cost,  make  stoneware  pipes  with  rigid 
joints  permanently  water-tight.  Even  cast-iron  pipes  are 
conunonly  broken  by  irregular  external  pressure  in  deep 
trenches  under  the  conditions  to  which  stoneware  pipes  are 
sometimes  subjected.  As  an  example,  stoneware  pipes  of 
fifteen  inches  internal  diameter  of  good  manufacture,  jointed 
with  Portland  cement,  and  supported  on  bearings  8  feet  6 
inches  apart,  will  only  deflect,  before  fracture,  one-thirtieth  of 
an  inch.  An  ordinary  cast-iron  pipe  will  deflect  a  great  deal 
more  than  this,  and  is  at  least  thirty  times  as  strong ;  but  as 
the  stoneware  pipe,  if  properly  constructed  and  laid,  may  be 
made  entirely  satisfactory,  there  is  no  object  in  employing  the 
more  expensive  material.     In  most  trenches  more  than  a  fevr 
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feet  in  depth,  the  unbalanced  pressures  (caused  by  irre- 
gular settlement  of  the  filled-in  materials,  which,  with  the 
greatest  care,  cannot  be  avoided)  largely  exceed  what  is  neces- 
sary to  produce  a  flexure  of  one-thirtieth  of  an  inch  in  8  feet 
6  inches  of  cement-jointed  stoneware  pipes :  thus  we  find  in  a 
large  proportion  of  such  work  that  the  pipes  are  frequently 
fractured.  We  also  find  that  with  the  closest  inspection  it  is 
most  difficult  to  secure  water-tightness  in  ordinary  cement- 
made  joints. 

In  1869  Mr.  William  Williams,  a  very  ingenious  member  of 
the  Corporation  of  Liverpool,  patented  a  joint  for  cast-iron 
pipes  on  the  principle,  not  of  the  ball  and  socket,  but  of  the 
sphere  and  cylinder,  and  that  principle  has  since  been  applied 
to  stoneware  pipes.  Under  certain  conditions  to  be  attained  by 
sufficient  and  intelligent  inspection,  and  by  the  use  of  proper 
jointing  material  ana  special,  but  simple,  pipe-laying  apparatus, 
the  principle  of  such  joints  may  be  employed  with  perfect 
success  and  even  with  economy  in  first  cost.  Pipes  so  jointed 
may  be  rapidly  laid  in  any  ground.  The  spherical  segment 
and  its  containing  cylinder  admit  both  of  flexure  and  longi- 
tudinal extension,  and  if  the  jointing  material  is  satisfactory 
it  will  permit,  as  I  have  ascertained  on  a  large  scale,  of  far 
more  movement  than  in  practice  ever  occurs  while  the  ground  is 
settling  down,  and  that  without  any  leakage  even  under  pressure, 
and  I  have  no  doubt  other  methods  of  securing  the  same  end 
may  be  devised.  This  being  so,  it  is  to  be  hoped  that  engineers 
will  in  future  insist  upon  water-tightness — not  merely  upon  the 
insertion  of  the  word  in  the  specification,  but  upon  the  antece- 
dent conditions  necessary  for  its  attainment — and  upon  its  actual 
accomolishment  by  the  contractor. 

As  I  have  already  said  this  absence  of  water-tightness  is  a 
serious  matter  in  point  of  expense.  It  is  a  still  more  serious 
matter  in  its  sanitary  aspect,  especially  in  works  where  the 
sewage  has  to  be  lifted  from  one  level  to  another  and  the  pump- 
ing ceases  during  the  night.  With  sufficient  storage  near  the 
pumps,  placed  entirely  below  the  sewer  level,  this  cessation  of 
the  pumping  at  night  may  perhaps  be  permitted  without  serious 
objection,  but  sufficient  storage  is  not  usually  provided,  and  as  a 
necessary  consequence,  the  night  sewage  backs  up  and  is  thus 
put  under  pressure  in  the  main  sewers,  which  are  in  the 
majority  of  cases,  as  I  have  said  already,  fractured  or  otherwise 
leaking  in  many  places.  Thus,  if  the  ground  is  permeable,  the 
engineman  arrives  in  the  morning  to  find  that  tne  work  to  be 
<lone  by  his  pumps  is  not  seriously  greater  than  later  in  the  day. 
The  sewage  in  short  has  already  been  discharged  into  the  gravel, 
»au<l,  or  other  pervious  subsoil.    The  local  authority  has  properly 
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gloried  qver  the  closing  of  a  multitude  of  cesspools,  and  has 
unwittingly  substituted  for  them  one  elongated  cesspool  dis- 
charging its  contents  nightlj  into  the  receptive  soil  below. 

Tne  next  point  of  common  defect  is  tne  failure  to  properlj 
separate  the  rain  water.  The  importance  of  this  is  greatest 
where  there  is  any  chance  of  the  river  water  being  supplied  for 
drinking.  In  many  cases  where  the  separate  system  is  nomi- 
nallv  employed,  no  attempt  is  made  to  keep  the  roof-water  out 
of  the  new  sewers,  particularly  on  that  side  of  the  house  where 
the  closet  drain  issues,  and  in  others  the  attempt  is  imperfectly 
made.  The  consequence  is,  either  a  still  larger  discharge  into 
the  subsoil  or  a  demand  for  overflows  from  the  new  sewers  direct 
into  tlie  stream  or  river j  by  which  means  the  sewage  if  not  taken 
by  the  subsoil^  passes  untreated  to  tlie  stream  whenever  the  pumpt 
are  stopped  except  for  short  intervals,  I  confess  I  think — ^that 
where  numan  beings  are  dependent  for  their  water  supply 
upon  the  river  below — ^the  Authorities  have  been  wrong 
in  permitting  such  overflows.  Then  we  have  the  pretty  well- 
known  fact  that  even  if,  in  the  process  of  change  from  the  old 
drains  or  cesspools,  the  closet  drains  are  all  turned  into  the 
new  channels,  subseauent  additions  to  old  premises,  often  not 
sufficiently  inspectea,  sometimes  result  in  the  closets  being 
connected  with  the  old  drains,  which  discharge  their  contents 
untreated  into  the  stream. 

There  is  certainly  room  for  great  improvement  in  these 
matters  ;  but  we  cannot  hope  to  attain  even  approximate 
perfection.  The  thought  of  this,  and  of  inevitable  increase  in 
the  density  of  ourpopulation,  emphasises  in  my  mind  the  very 
strong  feeling  that  for  our  supplies  of  potable  water  we  ought, 
so  far  as  possible,  to  go  beyond  the  limits  of  human  habitation. 

Returning  to  Liverpool  I  find  it  necessary  to  revert  to  the 
Water  Supply.  I  have  told  you  how  on  the  last  day  of  1875 
the  system  of  constant  supply  was  completed,  but  I  have  not 
told  you  the  nature  and  full  significance  of  the  work  by  which 
that  end  was  attained.  All  town  supplies  of  water  are  divided, 
as  we  now  know,  into  two  parts  : — 

1st.  That  part  which   reaches  the  water  fittings  and  b 

actually  made  use  of  by  the  consumers. 
2nd.  That  part  which   leaks  from  the  pipes,  joints,  and 
fittings,    and    may    do    evil,    but   cannot    benefit 
anyone. 

Experience  of  a  large  number  of  water  supplies,  in  this 
country  and  abroad,  has  satisfied  me  that,  on  the  average,  the 
second  •division — that  is,  the  water  lost  by  leakage— is  the 
larger  of  the  two. 

It  should  be  distinctly  borne  in  mind,  that  when  intermittent 
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service  is  resorted  to,  it  is  not  with  the  object  of  curtailing  the 
9uppfy^  properly  so  called,  but  of  curtailing  the  waste;  the 
second  aivision  is  reduced  :  the  first  remains  practically  un- 
changed. Thus,  for  example,  if  the  water  required  to  satisfy 
each  of  the  divisions  is  equal  in  amount,  and  we  cut  off  the 
whole  supply  for  twelve  out  of  the  twenty-four  hours,  we  shall 
theoretically  save  25  per  cent.,  because,  while  the  people  will 
not  use  less  wat^r,  half  the  supply,  viz.,  the  division  which  goes 
to  the  leaks,  will  only  continue  for  half  the  time :  and  this, 
under  the  conditions  assumed,  is  substantially  what  happens  in 
practice  with  all  the  insanitary  results  attendant  upon  inter- 
mission of  pressure  in  the  mains.  Now,  if  in  any  other  way  we 
can  prevent  the  loss  of  this  25  per  cent,  of  the  whole  supply — 
that  is,  50  per  cent,  of  the  portion  that  supplies  the  leakage — 
we  shall  clearly  be  able  to  give  constant  service  with  substanti- 
ally the  same  expenditure  of  water,  that  was  formerly  required 
to  give  only  twelve  hours  service  out  of  the  twenty-four,  and  if 
we  can  save  a  still  larger  proportion  of  the  60  per  cent., 
formerly  lost,  we  shall  not  only  be  enabled  to  give  a  constant 
supply,  but  shall  do  so  with  an  economy  of  water  also. 

This  is  precisely  what  was  done  in  Liverpool  in  1874  and 
1875.  TTie  water  wJdch  had  been  formerly  saved  by  curtailing 
the  period  of  leakage^  and  of  supply  for  consumption  alike^  was  then 
saved  by  reducing  the  number  of  leaks  without  curtailing  either 
the  period  of  leakage  or  the  period  of  supply  for  consumption. 
The  sanitary  benefits  of  tliis  constant  internal  pressure,  of 
a  pressure  always  much  above  that  of  the  atmosphere,  render- 
ing impossible  the  accession  of  foul  matter  to  the  mains  which 
BO  conunonly  occurs — when,  during  intermissions  of  supply, 
the  internal  pressure  falls  below  that  of  the  atmosphere — 
scarcely  admit  of  exaggeration ;  and  so  strongly  has  this 
been  felt  in  Liverpool  that  all  new  supplies  are  connected 
under  constant  pressure,  and — except  in  cases  of  rare  emer- 
gency— the  water  supply  is  now  never  cut  off  from  an\'  district 
or  main.  Of  such  a  change,  in  so  short  a  time,  Liverpool 
might  well  be  proud,  but  when  it  is  known  that  after  paying 
all  the  expenses  of  that  change,  none  of  which  were  charged 
to  capital,  a  great  revenue  has  been  derived  from  the  sale  of 
the  water  formerly  lost  through  the  leakages  of  which  I  have 

Kken,  there  is  cause  not  only  for  pride  but  jubilation, 
e  facts  are  not  difiicult  to  apprehend.  Comparing  the  mean 
supply  of  the  four  years  prior  to  1874  with  that  of  1876,  when 
intermittent  service  had  entirely  ceased  and  a  constant  service 
under  increased  pressure  had  taken  its  place,  we  find  that  in 
1876  the  loss  by  leakage  had  already  been  so  far  moderated  that 
a  supply  was  given  for  metered  trade  purposes,  increased  by  25 
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per  cent,  and  without  restriction  for  domestic  and  all  other 
puiposes,  to  a  population  already  increased  by  33,000  *  persons, 
with  12  per  cent,  less  water  than  in  the  previous  period.  When 
to  this  I  add,  that  the  revenue  went  on  increasing  from 
additional  water  sold  to  new  populations  and  to  new  trade 
consumers,  who  continued  to  be  supplied  from  constantlj 
increasing  savings  of  the  water  formerly  lost  by  leakage,  yon 
will  understand  the  otherwise  inexplicable  fact,  that  without 
any  increase  in  the  charges  for  water,  Liverpool  continued  from 
the  year  1880  up  to  the  year  1889  to  pay  the  interest  upon  the 
expenditure,  amounting  at  that  time  to  more  than  £1,750,000, 
incurred  in  connection  with  the  great  scheme  of  water  supply 
which  was  opened  and  brought  into  use  in  1892 ;  and  so  impor- 
tant had  the  surplus  thus  realized  continued  to  be  that  even 
now,  after  the  expenditure  of  2J  millions  upon  the  new  works, 
the  charge  for  domestic  water  supply — nearly  two-thirds  of  the 
whole — ^has  only  been  increased  (and  that  temporarily  I 
think)  by  l^d.  in  the  pound,  while  the  charge  tor  manu- 
facturing supplies — about  one-third  of  the  whole — has  been 
reduced  from  9d.  to  6d.  in  the  pound.  Never,  I  believe,  in 
the  history  of  waterworks,  has  a  financial  condition  so  satis- 
factory in  all  its  bearings  accompanied  the  completion  of  new 
works,  the  interest  upon  the  cost  of  which  has  been  defrayed 
entirely  from  the  revenue  of  the  water-works  undertaking. 

I  make  no  apology  for  referring  to  financial  success  of  this 
kind  in  an  address  devoted  to  sanitary  advancement  for  assuredly 
when  we  can  thus  combine  the  two,  the  incentive  to  the  higher 
ambition  will  be  increased.  The  case  of  Liverpool,  it  may  be 
said,  must  have  been  exceptional.  A  pretty  large  knowledge 
of  the  works  of  this  country,  and  of  many  of  those  on  the 
Continent,  enables  me  to  assert  that  this  is  not  so.  In  many 
other  places  equally  satisfactory  results  have  been  attained,  and 
there  are  still  many  in  which  with  proper  personal  attention 
similar  results  can  be  attained,  but  active  personal  attention, 
I  would  almost  add  enthusiasm,  on  the  part  of  someone 
properly  qualified  in  relation  to  the  magnitude  of  the  under- 
taking, and  determined  to  make  his  work  a  success,  is  a  prime 
necessity.  To  Liverpool  such  services  have  been  most  ably 
and  completely  rendered  by  Mr.  Joseph  Parry,  the  present 
Water  Engineer,  who  from  its  inception  took  a  leading  part 
in  the  organisation  and  management  of  the  work  which  has 
brought  about  the  remarkable  changes  I  have  explained  to  you. 

*  The  increase  of  popuUtion  from  the  mean  of  the  four  years  was  49,165, 
but  I  have  only  uiken  credit  for  it  from  lb7d,  though  considerable  reductioo 
was  effected  by  experimental  work  done  in  1873. 
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In  this,  as  in  many  other  particulars,  it  would  be  difficult  to 
over-estimate  the  value  of  Mr.  Parry's  services  to  the  Water 
Estate. 

Of  the  great  supply  of  water  which  Liverpool  has  thus 
so  cheaply  secured  Irom  the  River  Vyrnwy,  in  Montgomery- 
shire, there  is  little  time  to  speak  to  you.  I  will,  therefore, 
only  observe  that  it  is  drawn  from  a  source  of  the  greatest 
possible  purity,  so  far  as  organic  matter  of  animal  origin  is 
concerned ;  that,  as  delivered  to  the  consumer,  it  is  free  from 
any  other  impurity  which  can  render  water  unwholesome,  hard, 
or  unpleasant  to  the  sight,  and  that  it  is  abundant  in  quantity. 
In  the  following  table  I  have  .recorded  some  of  the  principal 
features  and  dimensions  of  the  work. 

Lake  Vyrnwy,  formed   by  damming  up  a  valley  originally 

occupied  by  a  post-glacial  lake  since  silted  up. 
Height  of  overflow  above  the  sea  825  feet. 

Area  of  lake        . .  . .  1,121  acres. 

Length    . .  . .       4 j  miles. 

Width  I  to  §  of  a  mile. 

Volume  of  water  contained  above  the  level  down  to  which  the 

lake  is  designed  to  be  drawn  off  . .  12,131  million  gallons. 
Greatest  depth  to  alluvial  deposits  at  bottom  of  valley  84  feet 
Drainage  area  contributing  directly  to  the  lake  18,000  acres. 

„        capable  of  being  diverted  to  the  lake  . .  5,200     „ 

(NoTB. — ^These  areas  are  for  the  moet  part  mountain  moorland  on 
the  upper  and  lower  Silurian  formations.) 

^iasonry  dam,  length  from  rock  to  rock  . .    1,172  feet. 

Height  from  lowest  part  of  foundation  rock  to  parapet  of 
carriageway 161  feet. 

Volume  of  masonry  . .  . .  260,000  cubic  yards. 

Statutory  compensation  water,  about  . .    13^  million  gallons  daily. 

Available  supply  to  Liverpool  when  the  three  lines  of  pipe  of 
which  the  greater  part  of  the  aqueduct  consists  have  been 
completed. .         .  •  . .      more  than  40  million  gallons  daily. 

(NoTB. — All  works  for  the  first  inutalment,  together  with  the 
neat  reservoir,  the  tunnels,  and  certain  other  aqueduct  works 
for  the  three  iuBtalments  were  constructed,  and  were  in  use 
when  the  works  were  opened  in  1892.) 

Distance  measured  along  line  of  aqueduct  from  Lake  Vyrnwy 
to  the  Liverpool  Town  HaU  77  miles. 

Length  of  Vyrnwy  aqueduct  from  the  lake  to  the  service 
reservoirs  at  Prescot . .  . .    68J  miles. 

Number  of  balancing  reservoirs  on  the  line  . .       5 

On  the  line  of  aqueduct  (besides  several  rivers),  live  canals, 
eleven  railways,  and  one  navigation  were  crossed ;  but  the 
most  serious  undertaking  was  the  tunnel  through  water 
bearing  silt  and  sand  under  the  Mersey. 

The  water  is  filtered  near  Oswestry. 
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When  speaking  of  the  means  by  which  the  sanitary  and 
financial  success  wnich  I  claim  for  Liverpool  had  been  attained, 
I  stated  that  many  other  places  may  still  be  similarly  benefited: 
London,  the  greatest  of  all,  is  not  an  exception.  Exact  experi- 
ments in  different  parts  of  the  metropolis  have  demonstrated 
(what  our  general  experience  in  other  places,  combined  wi^h  our 
knowledge  of  the  immutability  of  natural  laws,  had  previouslv 
renderea  quite  certain),  that  the  same  policy  could  be  applied 
in  connection  with  the  London  Water  Supply  and  witQ  the 
same  success.  That  supply  is  now  in  the  hands  of  eight  great 
companies.  I  am  not  going  to  suggest  for  a  moment  that  as 
trading  companies,  and  subject  to  the  pressure  which  has  been 
brought  upon  them  by  the  very  wise  institution  under  the 
Board  of  Trade  of  an  independent  officer,  known  as  the  Water 
Examiner,  with  the  monthly  analyses  and  reports  for  which  he 
is  responsible,  these  companies  have  not  performed  their  duty  as 
well,  as  or  even  better  tnan,  companies  of  the  kind  generally  do. 
Seeing — as  I  so  constantly  do  see — the  marked  differences 
which  characterize  the  management  of  various  Municipal  and 
Local  Authorities  throughout  the  country,  I  shall  not  even 
suggest  that  municipal  management  in  matters  of  water  supply 
is  of  necessity  better  than  the  management  of  trading  com- 

Sanies,  but  I  feel  very  strongly  that  the  water  supply  of  the 
fetropolis  will  not  be  placed  upon  a  satisfactory  footing  until 
it  is  worked  entirely  in  the  interests  of  the  consumers. 

The  history  of  the  companies,  even  since  the  Metropolis 
Water  Act,  1871,  was  passed,  abundantly  supports  this  view. 
The  cumbrous  processes  of  that  Act  are  due  to  the  opposition 
of  the  companies  to  a  constant  supply,  except  upon  certain 
unnecessary  conditions  as  to  the  state  of  the  fittings  antecedent 
to  the  application  of  that  constant  supply,  and  the  result 
has  been  that  after  twenty-three  years  there  are  a  million 
and  a  quarter  persons  in  the  Metropolis  still  receiving  an 
intermittent  supply.  Liverpool,  as  a  municipality,  made  up 
her  mind  in  tne  matter  in  the  beginning  of  "July,  1874. 
In  less  than  eighteen  months,  as  I  have  already  explained 
to  you,  the  work  of  suppressing  the  waste  to  the  extent  necessary 
to  afford  a  constant  supply  had  been  accomplished  with  financial 
profit;  but  Liverpool  had  attacked  the  problem  very  differently. 
She  was  happily  compelled  to  do  so,  for  no  statutory  power 
existed  under  which  the  private  fittings  could  have  been  antece- 
dently renewed.  Constant  service  was  given  to  one  district  at  a 
time,  containing  perhaps  2,000  persons,  and  this  having  been 
done,  the  condition  and  suitability  of  individual  fittings  rapidly 
asserted  itself.  Under  the  system  adopted  there  was  little  diffi- 
culty in  detecting  either  the  visible  or  hidden  waste,  and  when 
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waste  was  once  detected  there  was  power — though  less  efifectire 
power  than  exists  in  London — ^to  suppress  it. 

In  1880  the  Government,  on  the  motion  of  Mr.  (now  Lord) 
Cross,  the  then  Home  Secretary,  directed  an  enquiry  by  a  Select 
Committee  as  to  the  expediency  of  confirming  certain  pro- 
visional agreements  entered  into  by  the  late  Mr.  E.  J,  Smith, 
for  the  purchase  of  the  undertaking  of  the  eight  London  Water 
Companies,  on  behalf  of  the  inhabitants  ot  London.  About 
three  weeks  later  the  Parliament  under  Lord  Beaconsfield's  ad- 
ministration was  dissolved,  and  on  June  3rd  of  the  same  year — 
after  the  assembling  of  the  new  Parliament — a  Select  Committee 
was  appointed  to  consider  and  report  upon  the  matter.*  That 
Committee  reported  adversely  to  Mr.  Smith's  proposals.  They 
reported  also  among  other  things : — 

(1)  "That  it  is  expedient  that  the  supply  of  water  to  the 

Metropolis  should  be  placed  under  the  control  of 
some  public  body,  which  shall  represent  the  interests 
and  command  the  confidence  of  the  water  consumers.' 

(2)  "That   under  such   management   a  greater    efficiency 

economy,  and  equality  of  charge  than  that  which  at 
present  exists  might  be  secured;  the  defects  in  the 
present  provision  for  the  extinction  of  fire  might  be 
remedied,  and  better  provision  might  be  made  for  the 
health  of  the  community." 
(5)  **  That  for  certain  purposes  at  least  it  would  be  desirable 
to  acquire  the  undertakings  of  the  existing  Com- 
panies, if  the  same  could  be  obtained  upon  fair  and 
reasonable  terms." 

Nothing  however  of  importance  has  since  been  done  in  this 
direction,  but  from  time  to  time  the  Companies  have  obtained 
authority  by  private  Bills  for  the  increase  of  their  capital  which 
stands  at  something  like  £4,500,000  higher  to-day  than  it  did 
in  1879.  No  one  I  think  who  is  familiar  with  the  facts  can  now 
have  any  doubt  that  if  the  provisional  agreements  entered  into 
by  Mr.  E.  J.  Smith  had  oeen  confirmed  in  1880,  not  only 
would  the  Companies  have  been  amply  repaid  for  their  under- 
takings, but  the  financial  wisdom  of  the  bargain  as  affecting  the 

*  The  Committee  was  appointed  under  the  following  order  of  the  House : — 
**That  a  ISelect  Committee  be  appointed  to  enquire  and  jreport  as  to  the 
"expedient  of  acquiring,  on  belialf  of  the  inhabitants  of  London,  the  under- 
"'taUngB  of  the  existing  Metropolitan  Water  Companies,  and  also  to  examine 
**uid  report  whether  certain  agreements  or  any  of  them  alreadjr  entered  into 
*  proTisionalljr  for  the  purchase  of  these  Companies  would  furnish  a  satigfac- 
"torj  ba^  for  such  an  acquisition,  and  Airther  to  enquire  and  report  as  to  the 
**  nature  and  extent  of  the  powers  of  the  Water  Companies  to  levy  water  ratea 
^  and  rents,  and  liow  far  it  may  be  desirable  to  modify  the  same.** 
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people  of  London  would  before  now  have  been  abundantly 
demonstrated.  As  it  was,  for  another  long  term,  a  state  of  things 
was  resumed  which  no  other  great  community  in  this  countir 
has  permitted  to  continue.  Had  that  scheme  been  carried  out, 
there  seems  to  me  no  manner  of  doubt  that  the  same  sanitai}' 
and  financial  advantages  which  have  resulted  from  the  policy 
of  Liverpool,  might  with  equal  ease  have  been  attained  some 
years  ago  in  connection  with  the  water  supply  of  London.  This 
is  no  ex  parte  opinion,  but  the  result  of  a  careful  comparison  of 
the  system  of  distribution  hi  London  and  in  Liverpool  and  many 
other  places,  and,  as  I  have  said,  of  exact  experiment,  which  may 
be  quite  easily  repeated  in  any  isolated  districts  of  the  metropolis, 
small  or  large,  chosen  for  the  purpose,  as  was  done  in  Liverpool 
more  than  twenty  years  ago. 

In  September,  1893,  was  issued  the  Reixirt  of  a  Royal  Com- 
mission on  Metropolitan  Water  Supply,  which  had  sat  on  forty- 
five  days  and  heard  oral  evidence  upon  thirty-two.  The 
reference  to  that  Commission  was  limited  to  an  inquiry  con- 
cerning the  adequacy  in  quantity  and  quality  of  the  present 
sources  of  supply  of  the  companies,  or  of  the  .supply  to  be 
obtained  within  the  watersheds  of  the  Thames  and  the  Lee.* 

Assuming  the  interpretation  put  upon  this  reference  by  the 
Commission  to  be  the  correct  one,  probably  no  careful  reader  of 
the  very  voluminous  and  most  interesting  evidence  given  before 
the  Commission  can  doubt  that  the  finding  was  substantially  in 
accord  with  that  evidence.  That  finding  as  you  know  was 
entirely  in  the  affirmative  as  to  the  sufficient  quantity  and 
quality  of  the  waters  in  question  subject  only  to  the  condition 
that  the  river  waters  snould  undergo  purification  by  means 
of  subsidence  and  sand  filtration  to  an  even  greater  extent 
than  at  present.  The  Commission  was  not  called  upon 
to  say  that  the  continuance  of  the  rivers  Thames  and  Lee 
as  sources  of  supply  was  the  best  course  open  to  the  metropolis. 
No  expression  of  opinion  of  the  kind  was  asked  for,  and 
very  properly  none  was  given.  The  weight  of  evidence  was 
undoubtedly  to  the  effect  that  the  Thames  and  Lee,  not- 
withstanding a  population  within  their  watersheds  above  the 

*  The  exact  wurds  are : — **  To  inquire  whether,  taking  into  consideration 
the  in^wth  of  the  population  of  the  metropolis  and  the  districts  within  the 
limits  of  the  Metropolitan  Water  Companies,  and  also  the  needs  of  the  loca- 
lities not  supplied  by  any  metropolitan  company,  but  within  the  watersheds 
of  the  Thames  and  the  Lee,  the  present  sources  of  supply  of  these  com- 
panies are  adequate  in  quantity  and  quality,  and,  if  inadequate,  whether 
such  supply  as  may  be  required  can  be  obtained  within  the  watersheds 
referred  to,  havinK  due  regard  to  the  claims  of  the  districts  outside  the 
metropolis,  but  within  those  watersheds,  or  will  have  to  be  obtained  outside 
the  watersheds  of  the  Thames  and  the  Lee. 
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intakes  of  the  companies  exceeding  one-and-a-quarter  millions, 
yielded  water  which,  if  stored  when  in  flood  and  if  otherwise 
treated  by  the  most  perfect  system  of  sand  filtration  known  to 
engineers,  would  yield  good  and  safe  water,  and  this  view  is 
expressed  in  the  Report  as  follows : — 

'*  Having  regard  to  the  experience  of  London  during  the 
last  thirty  years,  and  to  the  evidence  given  to  us  on 
the  subject,  we  do  not  believe  that  any  danger  exists 
of  the  spread  of  disease  by  the  use  of  this  water, 
provided  that  there  is  adequate  storage  and  that  the 
water  is  efficiently  filtered  before  delivery  to  the 
consumers." 

In  the  sense  in  question,  the  water  cannot  of  course  be 
efficiently  filtered  if  it  contains  pathogenic  bacteria  or  their 
germs;  and  it  is  probable,  I  think,  that  under  exceedingly 
stringent  regulations  efficient  filtration  can  in  this  sense  oe 
attained.  But  I  venture  to  think  that  no  one  who  has  made 
an  exact  study  of  sand  filtration  can  doubt  that  there  are  likely 
to  be  lapses  in  the  continuity  of  the  required  perfection.  Con- 
sider only  the  primary  conditions  necessary.  In  any  sand 
filter,  as  ordinarily  constructed,  fine  gravel  resting  on  coarser 
cravel  supports  in  its  turn  a  layer  of  sand,  and  just  as 
it  is  the  proper  function  of  each  layer  to  support  the  one  above, 
so  it  is  the  proper  function  of  the  fine  sand  to  support,  on  its 
surface,  a  thin  film  of  finer  mud  and  gelatinous  matter 
deposited  by  the  water  itself,  and  until  that  film  has  been 
deposited  the  full  efficiency  of  the  filter  is  not  attained.  The 
late  Dr.  Tidy,  though  an  eminent  chemist  and  a  specialist  in 
matters  of  water  purification,  was  not,  I  believe,  a  bacteriolo- 
gist ;  but  many  years  ago  he  had  discovered  this  fact,  which 
has  since  become  so  well-known,  and  he  then  stated  to  me  his 
opinion  that  a  sand  filter  must  be  in  use  for  something  like 
two  days  before  its  proper  functions  can  begin,  or  that  in  the 
alternative  it  must  at  first  be  employed  simply  as  a  depositing 
tank.  These  and  many  other  conditions  such  as  those  neces- 
sary to  preserve  without  rupture  that  thin  film  (stretching  in 
the  case  of  the  present  London  filters  over  more  than  100 
acres)  upon  which  our  safety  depends,  are  of  a  kind  most  diffi- 
cult to  attain  even  where  the  staff  is  large  and  its  organisation 
and  control  in  the  hands  of  competent  experts,  and  which 
it  is  quite  hopeless  to  look  for  in  the  filters  of  waterworks  in 
small  places. 

Undoubtedly,  the  last  few  years  have  been  pregnant  with 
micro-organic  discovery  of  great  present  importance,  and 
of  vastly  greater  promise   for   the   future ;    but    if  there  is 
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one  feature  which  strikes  the  observer  as  more  remarkable 
than  another  in  this  initial  stage  of  bacteriological  research, 
it  is  the  repeated  announcements  of  specific  facts  in  one  jear, 
and  their  complete  subversion  in  the  next.  And  when  we 
consider  that  many  of  the  conclusions  of  the  Bojal  Com- 
mission were  based  upon  the  assumptions,  the  correctness 
of  which  still  remains  to  be  proved,  it  does  seem  to  me  to 
behove  us  to  throw  our  weight  against  a  policy  which  would 
substitute  for  waters  such  as  those  of  Locn  Katrine,  of  Lake 
Vymwy,  or  of  Lake  Thirlmere,  other  waters,  for  the  supply 
of  our  great  communities,  the  bacteriological  purity  of  which 
lias  only  been  negatively  determined,  the  constant  quality  of 
which  is  uncertain  and  the  origin  of  which  is  impure. 

I  believe  the  particular  limitation  of  the  terms  of  the 
reference  to  the  late  Royal  Commission  to  have  been  unfor- 
tunate, and  the  decision — ^though  technically  in  accordance 
with  the  evidence  as  circumscribed  by  the  reference,  and 
therefore  unaccompanied  by  any  comparison  with  an  initially 
pure  source  of  supply — ^to  be  a  misfortune  not  only  as  regards 
London,  but  as  regards  many  places  in  this  country. 

The  finding  of  the  Commission  leads  to  an  inference  diametri- 
cally opposed  to  the  policy  for  very  many  years  of  the  Local 
Government  Board,  Having  given  you  the  last  pronouncement 
of  a  Royal  Commission  on  this  subject,  I  will  now  give  you  the 
last  decision  of  the  Local  Government  Board  that  has  come  to 
my  knowledge  and  which  seems  to  me  to  exemplify  the  inconsis- 
tencies into  which  we  are  drifting,  though  I  do  not  suggest  for 
a  moment  that  the  view  of  the  Local  Grovemment  Board  was 
not  justified. 

The  supply  to  which  the  decision  of  the  Board  relates 
is  drawn  from  a  river  at  a  point  nearly  400  feet  above 
the  sea,  and  cannot  possibly  receive  drainage  from  the 
town  supplied.  The  area  drained  by  the  river  consists  for 
the  most  part  of  mountain  moorland  rising  to  3,000  feet 
above  the  sea  and  having  within  its  watersheds  a  density 
of  population  equal  to  about  one-eighth  of  that  upon  the 
Thames  above  the  intakes  of  the  Companies.  The  flow  of  the 
mountain  river  is,  relatively  to  the  area  drained,  very  much 
greater  than  that  of  the  Thames  even  in  drought,  and  the  land 
IS  much  less  cultivated.  But  owing  tb  the  pollution  from  this 
population,  less  than  one-eighth  of  tne  density  of  that  above  the 
intakes  of  the  London  Companies,  the  Local  Government 
Board,  writing  more  than  ten  months  after  the  Report  of  the 
Royal  Commission,  and  twenty  months  after  the  most  important 
bacteriologiciil  evidence  had  been  given,  stated  that  they  could 
not  regard  this  river  as  a   suitable  source  of   supply.    The 
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Local  Government  Board  had  naturally  in  view  the  fact  that  a 
stBl  purer  source  was  available,  and  considering  the  uncer- 
tainties of  filtration,  concerning  which,  if  time  allowed,  I  could 
tell  you  some  curious  facts  which  have  from  time  to  time  come 
nnder  my  notice — ^who  shall  say  that  they  were  wrong? 

The  authorities  who  desire  guidance  in  such  matters 
natnrally  watch  the  decisions  of  Royal  Commissions ;  and  in 
order  that  they  may  obtain  sanction  for  the  issue  of  loans  they 
are  often  compelled  to  consider  the  decisions  of  the  Local 
Grovemment  Board.  In  view  of  these  facts  as  regards  the 
country  at  large,  and  in  view  of  the  further  delay  of  the  remedy 
of  the  present  evils  as  regards  the  Metropolis,  J  am  impressed 
by  the  very  unfortunate  nature  of  the  limitations  of  the  refer- 
ence to  the  Royal  Commission  and  the  interpretation  that  has 
been  placed  upon  it. 

The  day  is  very  far  distant — if  indeed  it  will  ever  come — 
when  pure  mountain  water,  taken  virtually  from  above  the 
limits  of  human  habitation  or  drawn  from  perfectly  safe  sources 
underground,  will  be  insufficient  to  supply  the  wants  of  this 
country ;  till  then,  is  it  wise  to  continue  to  invest  our  capital  in, 
and  to  prolong  the  life  of,  undertakings  which  are  dependent 
for  their  safety  entirely  upon  the  continuity  and  perfection  of 
artificial  processes  of  purification!  In  connection  with  the 
Thames  and  Lee  supplies  much  has  been  said  about  the 
'*  sentimental  objection."  The  term  may  be  one  of  oppro- 
brium, or  it  may  not,  but  it  is  certainly  a  very  real  objection. 
It  is  an  objection  which  I  do  not  think  will  be  removed  by  any 
discoveries,  as  to  the  wonderful  efficacy  of  microbes  lying 
in  a  thin  film — ^mud  en  wrapt,  in  dead  or  living  myriads — over 
the  surface  of  our  filter  oeds,  to  prevent  the  passage  of 
on-coming  bacilli. 

The  idea  of  drinking  water  with  such  antecedents  as  that  of 
the  Thames  and  Lee,  can  never  fail  to  be  repugnant  to  many 
l>orsons,  and  at  present  we  are  certainly  not  in  a  position  to 
assure  those  persons  that  their  objection  is  quite  groundless. 

But  1  have  too  long  occupied  your  thoughts  with  the  con- 
sideration of  certain  things  that  have  been,  and  of  other  things 
that  might  have  been.  It  is  no  small  satisfaction  to  me  to  feel 
that  we  are  now  about  to  discuss  practical  things  of  the  present 
and  their  relation  to  the  future  health  and  prosperity  of  the 
great  nation  to  which  we  belong,  and  thus  in  due  course,  to 
improve  the  well  being  of  mankind. 
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During  the  last  ten  years,  perhaps  no  subject  has  received 
greater  attention  from  chemists,  biologists,  and  sanitarians,  than 
that  of  what  was  formerly  termed  the  self -purification  of  water, 
the  manner  in  which,  and  the  natural  agencies  by  which,  this 
process  of  purification  is  efifected.  Gradually  during  the  last 
twelve  or  fifteen  years  the  views  of  most  of  us  have  undergone 
a  great  change ;  and  many  of  those  who  formerly  held  the  view 
that  a  river  once  polluted  with  sewage  is  incapable  of  self- 
purification,  and  that  even  when  filtered  the  water  is  still 
unpotable,  now  hold  that  by  sedimentation  and  filtration  such  a 
wat^r  is  effectually  purified  and  freed  from  all  noxious  con- 
stituents. Happily,  those  who  administer  the  municipal  affairs 
of  the  great  city  in  which  we  meet  took,  before  the  revolution 
in  views  which  I  have  indicated,  the  wise  and  proper  course  of 
securing  a  water  supply  from  unpolluted  sources,  and  obtained 
a  water  presumptively  free  from  all  danger  to  public  health  by 
organic  pollution. 

As  might  be  expected,  experimental  researches  carried  out  on 
new  lines,  and  aided  by  the  light  afforded  by  many  scientific 
fields,  have  led  to  novel  discoveries ;  and  all  along  the  line  our 
knowledge  of  the  agencies  at  work  in  water  supplies  has 
increased;  benefit  has  undoubtedly  accrued  to  public  health, 
and  still  greater  benefits  may  be  expected  to  be  reaped  in  the 
near  future. 

The  time  must  be  within  the  memory  of  almost  the  youngest 
here  present  when  a  great,  prolonged,  heated,  and  for  a  long 
time  quite  indecisive  controversy  raged  among  chemists  as  to 
whether  or  not  a  water  once  contaminated  could  bv  prolonged 
exposure  to  the  atmosphere  ever  recover  its  original  organic 
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purity,  or  even  whether  it  could  do  so  by  any  process  short  of 
distillation  and  reprecipitation,  either  artificially  carried  out, 
or  naturally  by  means  of  vaporisation  by  the  sun's  heat 
and  subsequent  condensation  into  rain-water.  It  was  further 
held  by  some  that  soil -filtration,  except  where  percolation 
took  place  through  great  depths  of  soil,  was  inadequate  to 
piuify  a  polluted  water  so  as  to  render  it  safe  and  potable. 
On  the  other  hand,  there  were  those  who  did  not  accept  this 
pessimistic  view,  but  without  bringing  forward  conclusive 
scientific  evidence  of  their  more  optimistic  views.  Facts  were 
adduced  by  the  holders  of  these  discordant  opinions  in  support 
of  their  respective  contentions.  On  the  one  hand,  the  obvious 
disappearance  of  the  grosser  forms  of  sewage  matter  when 
turned  into  a  stream,  and  within  a  comparatively  short  distance 
of  their  inflow,  was  a  fact  patent  to  every  observer.  A  stream 
black,  befouled,  and  repulsive  to  the  senses  of  sight  and 
smell,  within  a  few  miles — and  often  within  a  far  shorter 
distance — ^was  known  to  lose  all  evidence  to  sight  and 
smell  of  its  antecedent  pollution.  To  all  appearance  every 
trace  of  contamination  has  disappeared.  As  against  this  were 
opposed  the  facts  that  a  water  purposely  contaminated  with 
sewage  may  be  exposed  in  the  laboratory  to  air,  and  may  be 
agitated  therewith,  and  yet  persistently  retain  nitrogenous 
organic  matter,  refuse  to  nitriiy,  and  at  a  certain  stage  refuse 
with  the  greatest  pertinacity,  to  part  with  more  organic  matter. 
Even  sea-water  has  been  found  to  contain  organic  matter  of  a 
highly  nitrogenous  character ;  and  sea-water  is  river-water,  in 
many  cases  antecedently  polluted,  which  has  undergone  a 
maximum  of  exposure  to  aerial  influences.  Organic  matter  in 
water  was  taken  to  be  presumptive  evidence  of  the  unsafeness 
of  this  for  drinking  purposes ;  and  water  which  contained  an 
excess  of  organic  matter,  or  which  by  its  abundant  yield  of 
nitrates,  showed  evidence  of  previous  sewage  contamination,  as 
it  was  called  were,  illogically  perhaps,  but  for  the  most  part 
with  manifest  advantage  to  the  public  health,  was  unhesita- 
tingly condemned  as  a  drinking  supply. 

It  was  admitted  that  the  free  oxygen  in  a  water  would,  up  to 
a  certain  point,  effect  the  oxidation  of  organic  material ;  but  the 
process  was  admittedly  a  slow  one.  A  further  destruction  of 
organic  matter  was  known  to  be  effected  by  the  ravages  of 
aquatic  animals ;  but  how  far  these  themselves,  by  their  living 
and  excretory  processes,  cpntribute  to  undo  what  they  had 
otherwise  done  as  feeders  on  filth,  is  unknown.  Again,  it  was 
supposed  by  some  that  aquatic  plants  served  to  effect  purifica- 
tion, though  the  living  actions  of  green  plants  involve  processes 
of  reduction  rather  than  oxidation  of  organic  matters.     The 
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effects  of  sediTnentation  are  here  excluded  from  consideration, 
as  it  was  then  as  now  considered  to  be  a  step  only  towards 
effective  purification. 

But  this  vain  and  unprofitable  warfare  was  not  to  continue. 
Some  dozen  years  ago  light  began  to  dawn  on  the  minds  of 
those  who  had  habitually  to  consider  these  questions,  and  it  was 
seen  that  the  problem  must  be  attacked  on  new  lines  if  it  were 
ever  to  be  settled ;  and  this  new  attitude  of  mind  towards  the 
question  was  guardedly  referred  to  in  1884  in  the  Final  Report 
of  the  Royal  Commission  on  Metropolitan  Sewage  Discharge,  of 
which  Commission  I  was  a  member,  where  it  was  said : — "  But 
the  rationale  of  these  processes  (precipitation  processes)  lias 
apparently  been  but  little  recognised,  and,  indeed,  it  is  only 
within  the  last  few  years  that  scientific  knowledge  has  suflBciently 
advanced  to  enable  us  to  understand  the  matter.  There  are 
two  chief  methods  by  which  effete  organic  materials,  such  as 
excreta,  are  got  rid  of,  namely,  by  fermentation  and  by  oxidation. 
Nature,  in  this  climate  at  all  events,  utilises  both  these  processes, 
and  in  the  above  oixler.  The  organic  molecules  of  effete  matters 
are  first  split  up  by  fermentation  (and  putrefaction  is  one  kind 
of  fermentation)  into  less  complex  substances,  often  of  an 
offensive  character,  and  these  are  subsequently  oxidised  int^ 
inodorous  inorganic  substances.  The  agents  by  which  these 
fermentations  are  brought  about  are  those  microscopic  organisms 
known  as  bacteria^  which  either  themselves  set  up  fermentation 
or  excrete  substances  which  act  as  ferments.  Bacteria,  or  their 
spores,  are  present  everywhere,  and,  gaining  access  to  sewage, 
set  up  fermentation." 

It  must  be  remembered  that  this  was  written  ten  years  ajgo; 
but,  nevertheless,  it  represents  a  great  advance  on  the  opinions 
held  ten  years  antecedently,  although  it  is  only  a  foreshadowing 
of  what  could  or  would  be  written  now  under  similar  circum- 
stances. 

If  these  statements  are  compared  with  those  put  before 
the  late  Royal  Commission  on  Metropolitan  Water  Supply,  the 
advance  in  knowledge  during  the  intervening  nine  years  is  well 
seen.  During  the  last  nine  years  advances  in  our  knowledge 
have  been  very  great,  and  although  there  is  a  great  conflict  of 
e>ndence  between  bacteriologists,  and  the  science  of  bacteriolotgr 
is  still  in  its  infancy,  we  now  know  much  more  of  the  life-history, 
the  functions,  and  the  effects  of  bacteria,  and  the  chemical  pro- 
cesses associated  with  them,  than  we  then  did.  The  fact  is 
accepted  by  all,  that  bacteria  are  among  the  main  agents  in 
effecting  the  purification  of  water,  as  well  as  in  inducing  infec- 
tious diseases,  such  as  typhoid  fever  and  cholera.  And,  indeed, 
although  the   bacteria  which   produce   summer  diarrhoea  and 
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many  other  diseases,  have  not  with  certainty  been  isolated 
aud  recognised  that  sach  diseases  are  induced  through  the 
agency  of  micro-organisms  is  a  part  of  the  current  creed  of 
scientists. 

We  have  to  look  upon  micro-organisms  in  water  as  of 
at  least  two  kinds,  (1)  the  pathogenic  or  disease  producing 
organisms,  (2)  the  beneficent  or  purifying  organisms ;  to  whicn 
may  perhaps  be  added  a  third  kind,  the  inert  organisms — inert, 
as  neither  producing  definite  disease,  nor,  perhaps,  acting  as 
purifying  agents.  W  hether  we  recognise  a  two-fold  or  a  three- 
fold division,  the  importance  of  discriminating  between  patho- 
genic and  non-pathogenic  organisms  in  water  is  all  important  to 
the  physician,  and,  happily,  new  appliances  and  new  methods 
have  done  much  in  this  respect,  and  knowledge  is  advancing 
with  rapid  strides. 

Pathogenic  bacteria  appear,  as  a  rule,  to  produce  their  specific 
effects  trough  the  agency  of  the  proclucts  of  their  living 
processes  or  excreta.  But  though  ptomaines,  toxines — alkaloidal 
or  other  products — act  as  poisons,  such  chemical  entities  as  I 
have  referred  to  have  as  yet  almost  never  been  demonstrated  in 
the  drinking  water  of  rivers.  It  may  be  that  in  some  cases 
the  introduction  of  the  bacteria  into  the  human  body  alone 
directly  induces  the  mischief,  or  it  may  be  that  the  excretory 
products  introduced  with  them  act  as  poisons.  We  cannot  as 
yet  dogmatise  as  to  this. 

In  the  human  organism,  provided  the  conditions  are  favour- 
able, the  bacteria  grow,  multiply,  and  generate  those  poisonous 
chemical  products  of  their  activities  which  produce  disease.  A 
few  germs  introduced  into  the  body  quickly  become  incredibly 
multitudinous,  the  toxines  proportionally  increase  in  amount, 
and  circulating  in  the  blood,  toxic  effects  are  manifested. 
Hence  the  importance  of  preserving  our  water-courses  from 
specific  contamination,  and  the  equal  importance  of  securing 
their  purification,  when  polluted,  by  placing  them  under  such 
conditions  that  the  pathogenic  bacteria  may  be  starved,  killed, 
or  destroyed  and  consumed  by  beneficient  micro-organisms. 

We  are  almost  entirely  in  the  dark  as  to  how  tar  and  what 
kinds  of  pathogenic  bacteria  are  destroyed  by  the  non-path- 
ogenic One  assumption  by  the  Royal  Commission  on  Metro- 
politan Water  Supply  is  supported  by  slender  evidence.  It 
may  be  true,  as  stated  by  the  Commissioners,  that  it  is  the 
generally  accepted  doctrine  of  bacteriologists,  that  the  path- 
ogenic organisms  and  the  ordinary  river  bacteria  to  which  the 
decomposition  of  organic  matter  is  due  are  naturally  antagonistic; 
but  antagonism  has  rarely  been  pro\'ed  to  exist  between  such 
organisms.     Such  antagonism  has  been   proved  to   exist  only 
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between  a  very  few  organisms,  and  never  between  ordinary 
river  bacteria  and  the  typhoid  bacillns.  Although  experimen- 
ters for  the  most  part  agree  that  the  bacilli  of  typhoid  can  be 
found  at  a  much  later  date  in  sterilised  than  in  unsterilised 
water,  this  is  not  conclusive  as  to  the  antagonism  of  the  patho- 
genic and  non-pathogenic  organisms. 

In  considering  the  degree  of  safety  conferred  upon  a  water 
polluted  with  sewage  by  the  natural  processes  going  on  in 
streams,  we  have  to  weigh  the  results  brought  about  by  sedi- 
mentation, disintegration,  solution,  oxygenation,  dilution,  light, 
and  by  the  living  processes  of  vegetable  and  animal  organisms 
contained  in  the  water.  A  few  only  of  these  agencies  can  now 
be  reviewed ;  but  the  question  may  be  considered,  how  far  do 
those  agencies,  separately  and  in  combination,  bring  about  the 
destruction  of  noxious  matter  t  This  is  the  point  of  chief 
interest  to  us  as  sanitarians  and  to  the  public.  In  what  I  am 
about  to  say  I  feel  that  there  are  wide  lacunas  in  our  scientific 
knowledge,  how  dimly  we  grope  at  precision  where  no  precision 
is  at  present  attainable,  and  what  a  vast  field  lies  open  to  future 
research. 

Sedimentation  is  a  very  important  factor  in  the  purification 
of  river  water.  The  amount  of  suspended  and  even  dissolved 
organic  material  carried  down  by  the  deposition  of  finely  divided 
clay  and  other  aluminous  and  calcareous  matter,  either  acciden- 
tally present  or  artificially  introduced  into  a  water,  is  relatively 
enormous.  In  the  deposition  of  sediment  countless  bacteria  are 
entangled,  carried  down,  and  doubtless  perish  in  the  end,  by  the 
action  of  light,  the  suspension  of  their  activities,  and  the 
withdrawal  of  the  conditions  necessary  for  their  growth  and 
multiplication.  Assuredly,  sedimentation  is  one  of  the  great 
beneficent  agents  increasingly  at  work  in  purifying  our  water 
supplies.  Its  value  cannot  be  over-rated;  but  it  must  be 
admitted  that  it  is  not  altogether  effective. 

The  experiments  of  Professors  Percy  Frankland  and  Ray 
Lankester  show  that  by  sedimentation  it  is  possible  to  remove 
all  the  bacteria  from  a  water.  This  can,  however,  occur  only 
under  exceptionally  favourable  conditions,  and  it  is  agreed  that 
the  process  cannot  be  exclusively  relied  upon,  and  that  it  needs 
to  be  supplemented  by  other  means  of  purification. 

When  bacteria  are  separated  from  a  water  by  deposition  in 
the  mud,  we  cannot  be  sure  that  they  may  not  be  capable  of 
revivification  and  multiplication,  when  the  mud  is  disturbed 
as  in  times  of  flood.  But  it  is  not  likely  that  they  are  capable 
of  retaining  their  potentiality  for  evil  for  an  indefinite  period; 
yet  the  fifteen  days  assigned  as  the  limit  of  activity  for  the 
typhoid  bacillus  rests  on  no  sufficiently  assured  basis. 
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How  far  simple  oxygenation  of  a  water  is  capable  of  destroy- 
ing organic  matter  and  living  organisms  is  undetermined. 
As  we  all  know,  water  is  capable  of  taking  up  from  the 
atmosphere  nearly  two  cubic  inches,  or  about  naif  a  grain  of 
oxygen,  per  gallon  of  water ;  and  when  this  gas  is  withdrawn  or 
consumed  in  the  oxidation  of  organic  matter  present  in  the 
water,  a  further  supply  of  oxygen  is  quickly  absorbed  from 
the  air.  Hence  the  degree  of  aeration  of  a  water  was  pro- 
posed and  used  to  ascertain  the  purity  of  river  waters.  If 
aeration  was  found  to  be  fairly  complete,  it  was  assumed  that 
organic  matters  were  fairly  well  oxidised,  and  presumptively 
rendered  inert ;  whilst  on  the  other  hand,  a  deficiency  of  free 
oxygen  in  a  water,  indicated  that  processes  of  oxidation  were 
still  going  on  and  hence  that  decomposable  organic  matter 
was  still  present.  Setting  aside  the  difficulty  of  ascertaining  by 
analysis  the  amount  of  free  oxygen  actually  present  at  any  given 
moment  in  a  river,  the  test  is  an  inadequate  one.  It  is  probable 
that  it  is  not  chiefly  the  inert  ordinary  free  oxygen  that  is  the 
active  agent  in  effecting  oxidation  of  organic  matter.  Eather, 
the  eridence  tends  to  show  that  it  is  the  more  active  form  of 
oxygen,  ozone,  and  still  more  the  hydrogen  dioxide  formed 
during  many  chemical  changes  going  on  around  us,  that  are 
the  effective  oxygenants.  let  all  agencies  which  tend  to 
aerate  a  water,  tend  also  to  introduce  ozone,  hydrogen  dioxide, 
or  whatever  be  the  efficient  oxidiser,  into  the  water. 

Agitation  and  free  exposure  of  as  large  a  surface  of  the  water 
as  possible  to  the  atmosphere  are  most  effective  in  bringing 
about  water  purification. 

Among  the  other  agents  of  purification  is  disintegration, 
which  is  doubtless  an  important  factor,  dead  and  torpid  organisms 
undergoing  in  sediment  a  slow  or  rapid  disintegration  and  des- 
truction. But  the  effects  of  disturbance,  as  by  floods,  must  not 
be  lost  sight  of,  for  by  disturbance  bacteria  may  again  be  set 
afloat  in  a  stream,  and  meeting  with  the  necessary  conditions 
and  the  pabulum  for  their  growth,  may  grow  and  multiply 
afresh. 

Disintegration  leads  to  solution,  and  solution  to  dilution,  and 
as  it  is  undeniable  that  the  dose  of  a  poison  may  be  so  far 
reduced  as  to  render  it  inactive  or  non-toxic,  the  products  of 
bacterial  life,  and  the  products  of  bacterial  decay,  may  be  so 
far  diluted  as  to  render  them  practically  inert. 

But  it  is  to  the  bacteria,  not  to  speak  of  the  other  and  higher 
organisms  in  water,  that  is  to  be  attributed  the  chief  effect  in 
the  purification  process.  Beneficent  and  pathogenic  bacteria 
live  and  have  their  being  in  impure  water,  break  up  and  appro- 
priate the  nutritive  material  contained  therein,  and  carry  on 

TOL.   XT.      PABT   ni.  BB 


378  ADBHE88   TO   SECTION  III. 

their  life-processes  either  amicably  side  by  side,  or  are  mutualk 
destructive  of  one  another.  Doubtless,  too,  they  secrete  material, 
which,  at  all  events,  in  the  case  of  the  pathogenic  bacteria,  is 
noxious.  How  far  noxious,  we  know  not.  The  excretory 
products  of  bacteria  are  generally  destructive  to  other  species. 

And  here  I  may  parenthetically  remark  that  we  do  not 
know  the  amount  and  kind  of  animal  excreta  contributed  to 
our  water  supplies  by  the  animal  life  inhabiting  them.  Excre* 
tory  matter  there  must  be,  e,g.j  that  of  fishes ;  but  Sir  William 
Roberts  informs  me  that  we  are  entirely  ignorant  of  the 
composition  of  the  liquid  excreta  of  fishes.  Their  excreta  in 
the  normal  condition  are  probably  fairly  inert  when  present  in 
water ;  but  the  kind  and  nature  of  the  organic  matters  present 
in  river  water  must  in  some  degree  be  dependent  on  the  animal 
life  present  in  the  stream. 

To  return  to  what  I  was  saying  about  bacteria.  The  danger 
of  pathogenic  bacteria  in  water  depends,  I  believe,  on  the 
liabdity  of  the  organisms  themselves  to  be  ingested  by  the 
human  being,  and  not  to  any  material  extent  upon  the  ingestion 
of  toxines  or  other  chemical  substances,  the  products  of  bacterial 
action,  in  the  water.  Hence  the  importance  of  depriving  a 
water  as  far  as  j)ossible  of  all  bacteria,  whether  pathogenic 
or  non-pathogenic,  before  utilization  for  drinking  purposes. 
Bacteriologicjil  examination  is  sometimes  inconclusive,  and  we 
can  only  judge  of  the  safety  of  a  water  by  its  obvious  freedom 
from  bacteria  of  all  and  every  kind.  At  present  bacteriologists 
have  gone  a  little  and  not  much  further,  except  in  some  special 
cases,  than  the  counting  of  bacteria,  or  of  colonies  of  these; 
but  we  may  hope  that  at  no  distant  date  something  more  will 
be  done,  and  that  with  improved  and  easier  modes  of  recognition^ 
pathogenic  will  be  readily  distinguished  from  non-pathogenic 
forms  in  a  water,  to  the  great  advantage  of  the  public  health. 

Not  the  least  interesting  of  the  processes  going  on  in  running 
water  is  that  brought  about  by  light,  an  agent  very  potent  in 
destroying  or  benumbing  the  activities  of  pathogenic  bacteria. 
As  Professor  Percy  Frankland  has  pointed  out,  in  his  work  on 
micro-organisms  in  water,  to  Downes  and  Blunt  belongs  the 
credit  of  having,  seventeen  years  ago,  not  only  first  demon- 
strated the  bactericidal  effects  of  light,  but  in  having  at  once 
so  perfectly  indicated  almost  all  the  factors  connected  with  this 
action,  that  the  further  investigations  which  have  been  carried 
out  on  this  subject  during  the  intervening  years,  have  been 
little  more  than  confirmations  or  additions  of  detail  to  their 
work.  Undoubtedly  bright  sunlight  acts  deleteriously  on 
bacteria,  especially  in  the  vegetative  forms  as  distinguished 
from  their  spores,  and  this  independently  of  the  direct  rise  of 
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temperature  due  to  exposure  to  the  sun's  rays ;  air  and  moisture 
being  important  adjuncts  to  light.  The  formation  of  hydrogen 
dioxide  during  insolation  may  be  contributory  to  the  bactericidal 
effects,  and  must  aid  oxidation.  But  unfortunately,  not- 
withstanding the  researches  of  Marshall  Ward,  we  know  too 
little  of  the  efifects  of  the  dim  and  diffused  light  which  alone 
can  penetrate  through  considerable  depths  of  water.  Further 
experimental  observation  is  needed  with  various  pathogenic 
bacteria  as  to  the  effects  of  dim  light  as  a  bactericidal  agent, 
and  also  as  an  attenuator  of  the  activities  of  bacteria  without 
destroying  them.  I  myself  am  inclined  to  think  that  some  able 
experimenters  are  too  sanguine  as  to  the  speedy  destructive 
effects  of  light  on  micro-organisms ;  nor  would  I  venture  to  do 
what  one  distinguished  bacteriologist  no  long  time  ago  expressed 
to  me  his  willingness  to  do — viz.,  to  drink  without  fear  water 
known  to  be  infected  with  typhoid  bacteria,  provided  that  after 
infection,  and  before  drinking  it,  the  water  had  been  freely 
exposed  to  light  in  an  uncovered  cistern  for  three  or  four 
hours. 

Filtration  is  the  last  and  most  important  resort  which  must 
be  had  recourse  to  for  the  purification  of  our  water-supplies. 
The  mechanism,  if  I  may  use  the  term,  and  the  results  of  sand- 
filtration  have  received  within  the  last  few  years  the  greatest 
attention  at  the  hands  of  scientific  observers  and  sanitarians. 
We  now  know — dimly  and  imperfectly,  it  is  true — how  filter- 
beds  act ;  and  the  results  once  attributed  to  mechanical  effects 
or  to  chemical  action  are  now  known  to  involve  a  biological 
factor.  Briefly,  a  filter-bed,  when  effective,  has  become  covered 
with  a  gelatinous,  colloidal  mass  of  bacteria,  and  this  living 
area  has  the  power  of  arresting  97*5  per  cent.,  or  more,  of 
the  bacteria  in  the  filtering  water.  It  is  not  that  the  micro- 
organisms, are  not  small  enough  to  penetrate  the  interstices  of 
the  filtering  area ;  but  somehow,  be  they  large  or  be  they  small, 
micro-organisms  are  for  the  most  part  arrested,  dissolved, 
disintegrated,  consumed,  or,  it  may  be,  poisoned  by  the  excretions 
of  the  zoogloea  mass  of  which  the  filtering  area  is  composed.  At 
all  events,  whatever  be  the  exact  nature  of  their  action,  a  water 
teeming  with  bacteria,  like  the  unfiltered  water  of  the  Thames, 
issues  on  the  lower  surface  of  the  filter-bed  containing  on  an  aver- 
age only  29  organisms  per  cubic  centimetre.  Indeed,  so  great  is 
the  diminution  in  the  number  of  micro-organisms  brought  about 
by  ordinary  sand  filtration  that  some  persons  are,  as  I  believe 
rashly,  disposed  to  think  that  sedimentation  in  reservoirs,  sup- 
plemented by  sand  filtration,  is  all  that  is  necessary  to  render 
oar  polluted  water  supplies  safe  and  potable.  But  when  we 
reflect  that  the  two,  three  or  four  per  cent,  of  escaping  bacteria 
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still  fonn  a  huge  number  in  the  aggregate  (29  per  cubic  centi- 
metre represents  4120  bacteria  per  half  pint  of  water— an 
ordinary  glassful),  and  these  may  quickly  multiply,  our  assurance 
of  the  safety  of  such  water  can  only  be  relative.  The  fact  that 
typhoid  bacilli  have  never  been  detected  in  filtered  Thames 
water  is  not  conclusive  as  to  these  being  altogether  stopped  bv 
the  filters,  for  these  bacteria  have  never  perhaps  been  detected 
in  ordinaiy  unfiltered  Thames  water.  And  seeing  that  on  an 
average  one  typhoid  stool  in  the  Thames  is  diluted,  according 
to  the  Commissioners,  with  294  million  gallons  of  river  water, 
and  fiurther  that  on  an  average  97  per  cent,  of  the  bacteria  are 
removed  by  filtration — ^not  to  speak  of  other  agencies — ^the 
probability  of  the  detection  of  t\T)hoid  bacilli  in  the  filtered 
water  is  very  remote.  All  that  we  can  say  is  this  that  they  can 
be  but  few  in  number. 

The  test  of  the  strength  of  a  chain  lies  in  its  weakest  link. 
When  we  look  at  filters  from  a  practical  point  of  view,  we  see 
how  many  feeble  links  there  are:  cracking  of  the  gelatinons 
surface  of  the  filters :  the  formation  of  chinks  and  runlets  in 
them,  as  is  the  case  with  all  colloidal  filtering  masses ;  the  over- 
taxing of  the  filters  ;  all  these  are  elements  of  danger.  Speak- 
ing from  daily  personal  observation  of  the  filtered  water  supplies 
of  two  of  the  London  Companies,  I  can  testify  that  in  the 
autumn  and  winter  months  these  filtered  waters  are  frequently 
slightly  turbid,  coloured,  and  uninviting  in  aspect  when  viewed 
in  large  masses.  How  far  they  are  injurious  to  those  who  drink 
them  it  is  difiicult  to  say.  Indeed  no  very  obvious  results  ensue 
from  the  drinking  of  them,  though  one  might  perhaps  anticipate 
results  were  the  Thames  at  any  time  to  receive  a  large  access  of 
cholera  stools. 

What,  then,  are  the  conclusions  to  be  drawn  from  recent 
advances  in  our  knowledge  of  river  pollution  and  river  purifi- 
cation  ?  What  practical  inferences  are  to  be  drawn  ?  What 
suggestions  are  to  be  made  as  to  lines  of  future  action  ? 

The  notion  that  organic  matter  in  a  water  is  »er  ae  to  be 
regarded  as  injurious  must  be  laid  aside.  The  potable 
quality  of  a  water  must  not  be  judged  by  the  mere  quantity  of 
organic  matter  therein.  Organic  matter,  and  especially  nitro- 
genous organic  matter,  must,  however,  be  regarded  with 
sus])icion,  and  the  jiresence  of  an  unusual  amount  of  it  ought 
invariably  to  call  for  the  rejection  of  such  water  as  a  source  of 
drinking  supply  and  the  results  of  chemical  analysis  must  in 
no  case  be  set  aside  as  altogether  illusory. 

Next,  the  necessity  of  guarding  our  rivers  from  all  unavoid- 
able pollution  and  esj^ecially  excremental  pollution,  is  rather 
emphasized  than  diminished,  although  practically  we  have  beeu 
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unable  to  distinctly  connect  disease  in  the  metropolis  with 
Thames  water-drinking,  there  is  no  small  likelihood  of  there  being 
an  undiscovered  connection  between  the  two.  The  statistical 
evidence  is  vagae,  incomplete,  and  inconclusive,  and  does  not 
enable  us  to  say  yea  or  nay  to  the  proposition.  With  the 
evidence  of  the  Tees  Valley  outbreak  of  typhoid  fever  before 
us,  and  the  break  down  of  all  attempts  to  discredit  the  con- 
nection between  the  Tees  Valley  supply  and  that  epidemic,  we 
must  hesitate  to  adopt  the  proposition  that  typhoid  bacteria 
have  but  a  very  limited  teiin  of  existence  outside  the  body,  that 
they  speedily  die  or  become  incapable  of  resuming  their  patho- 
genic properties,  and  that  they  are  unable  to  survive  exposure 
to  a  limited  amount  of  light  and  air,  or  even  that  they  necessarily 
speedily  become  the  prey  of  other  bacterial  organisms. 

We  must  admit  that  light,  air,  agitation,  precipitation,  sub- 
sidence, and,  above  all,  filtration,  can  do  much  in  the  way  of 
purification ;  and  that  under  favourable  conditions  these  purify- 
ing agencies  can  and  often  do  render  a  polluted  water  safely 
potable.  But  there  is  a  danger  in  trusting  too  much  to  these 
in  leading  us  to  neglect  the  urgent  necessity  which  everywhere 
exists  of  protecting  our  water  supplies  from  pollution.  Surely 
the  need  to  protect  our  rivers  from  pollution  was  never  greater 
than  at  the  present  time.  The  wisdom  of  large  communities, 
such  as  those  of  Liverpool,  Manchester,  and  many  others,  in 
securing  water  from  unpolluted  sources  cannot  be  questioned. 
Unfortunately,  the  large  sources  of  mountain  supply  are  rapidly 
becoming  appropriated  by  towns  to  which  a  water  of  rare  purity 
and  great  softness  is  a  primary  need  for  its  manufactures  ;  not 
to  speak  of  health  requirements.  '  We  who  live  in  London  lack 
that  public  spirit  which  guides  such  municipalities  as  that  of 
Liverpool.  There  is  a  tendency  to  regard  our  metropolitan 
water-supplies  as  in  no  danger  of  failing  in  either  quantity  or 
quality.  A  selfish  section  of  the  community  still  regards  the 
Thames  merely  as  a  means  of  securing  its  own  pleasure.  At  no 
time  has  there  been  greater  need  of  pecautions  being  taken  to 
secure  the  Thames  from  human  excremental  pollution  than  at 
present,  when  the  floating  population  in  summer  is  so  enormous, 
and  where  the  introduction  of  fresh  human  excreta  all  along 
the  river  is  a  matter  of  almost  complete  certainty.  You,  in  this 
great  city,  run  no  such  risk,  and  are  happy  in  the  possession 
of  that  best  help  to  a  healthy  life — a  pure  drinking  water. 
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The  Council  of  the  Sanitary  Science  Congress  have  ven' 
appropriately  decided  that  special  attention  shall  be  directed  at 
this  meeting  to  the  sanitation  of  the  ships  of 'the  mercantile 
marine,  recognising  that  in  the  Port  of  Liverpool  the  great 
stream  of  emigration  which  flows  towards  the  United  States  has 
its  origin,  and  therefore  that  a  conference  on  this  subject,  while 
it  will  throw  light  up3n  the  sanitary  conditions  which  at  present 
prevail,  may  also  lead  to  suggestions  which  may  tend  to  their 
further  improvement. 

In  discussing  the  question  of  sanitation  on  ship  board,  we 
must  not  forget  that  the  conditions  of  sea-life  differ  greatly  from 
those  of  shore-life.  On  shore  three  great  physical  essentials  to 
sanitation,  good  drainage,  pure  water,  and  fresh  air,  are  secured 
generally  only  imperfectly  and  frequently  w^th  great  difliculty, 
and  even  when  secured  their  value  is  too  often  destroyed  by  the 
dirty,  thriftless  habits  of  the  people ;  at  sea  these  three  great 
essentials  to  health  can  be  obtained  without  difficulty,  ana  the 
seaman  and  the  emigrant  being  under  command,  their  proper 
use  can  be  secured  without  fail. 

We  can  only  compare  a  ship  at  sea  to  a  shore  institution 
surrounded  by  a  perfect  system  of  drainage,  with  an  abundant 
supply  of  good  water,  and  situated  on  the  hillside,  open  to  all 
the  winds  of  heaven,  with  the  inmates  under  perfect  discipline. 
It  seems  strange  that  with  such  conditions  the  question  oi  the 
sanitation  of  our  ships  need  be  discussed,  yet  it  is  not  many 
years  since  the  forecastles  of  many  of  our  merchant  ships  were 
a  disgrace  to  our  civilization.  Situated  right  in  the  bows  of 
the  ship,  often  not  more  than  4  feet  G  inches  to  5  feet  in 
height,   cumbered    up   with   the   windlass,    chain   cables    and 
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liawsers,  flooded  with  water,  which  rushed  through  the  hawse 
pipes  every  time  the  ship  plunged  into  the  sea.  Destitute  of 
sanitary  conveniences  of  any  kind,  and  filled  with  the  hot 
Bteamy  atmosphere  of  bad  tobacco  and  damp  drying  clothes,  for 
which  there  was  no  escape,  as  there  was  no  ventilation  what- 
ever; no  wonder  that  existence  in  such  dens  degraded  the  life 
of  a  seaman,  and  its  baneful  effects  are  still  felt. 

In  many  modem  ships  the  crews  are  comfortably  quartered  in 
a  deck  house,  where  they  can  keep  dry  and  warm,  and  sanitary 
arrangements  are  provided  in  the  shape  of  closets  and  wash- 
basins, and  in  some  ships  baths  are  also  to  be  found ;  while  the 
food  of  the  sailor  is  no  longer  the  dull  attenuating  monotony 
of  salt  pork  and  pea  soup  and  salt  beef  and  plum  duff ;  in  well- 
owned  ships  he  is  well  fed  with  a  generous  allowance  of  fresh 
meat  and  vegetables. 

The  condition  of  emigrant  life  on  board  one  of  the  old 
fashioned  sailing  ships  also  left  much  to  be  desired ;  huddled 
together  as  closely  as  they  could  be  packed  in  steerages  rarely 
over  6  feet  6  inches  in  length,  generally  less,  with  only  such 
light  and  ventilation  as  the  narrow  confined  hatchways  would 
anord,  and  at  night  lit  only  by  a  few  miserable  oil  lamps  which 
sensed  only  to  make  darkness  more  visible.  On  deck  there  was 
an  absence  of  all  shelter,  and  in  bad  weather  the  emigrant  had 
only  the  choice  of  being  drenched  by  the  seas  as  they  swept  the 
deck,  or  to  be  poisoned  by  the  pestilential  atmosphere  of  the 
Hween  decks ;  the  food  supplied  was  of  the  scantiest  description, 
inferior  in  quality,  and  badly  cooked.  To-day  an  emigrant  in  one 
of  our  great  Atlantic  steamers  makes  the  voyage  under  sanitary 
conditions  greatly  superior  to  those  he  enjoys  in  his  own  home  ; 
the  steerages  are  lofty  and  well  ventilated  by  movable  cowls 
and  electric  fans ;  and  abundantly  lighted  by  large  side  ports 
by  day,  and  by  the  electric  light  by  nignt ;  the  beds  and  bedding 
are  scrupulously  clean,  the  bedding  is  supplied  by  the  shipowner 
and  is  never  used  for  a  second  voyage ;  ample  seat  and  table 
accommodation  for  meals  is  provided,  and  each  compartment  is 
furnished  with  a  pantry  and  hot  and  cold  water  under  the 
care  of  a  special  attendant ;  on  deck  a  spacious  promenade  is 
available  to  the  emigrant  under  a  shelter  deck  where  he  can 
take  exercise  in  all  weathers ;  the  sanitary  arrangements  are 
excellent;  and  his  food  is  well  cooked  and  without  stint  as  to 
quantity,  for  his  mid-day  meal  he  has  always  soup,  fresh  meat 
and  potatoes. 

Every  morning,  after  breakfast,  the  emigrants  are  all  sent  on 
deck,  while  the  steerage  is  thoroughly  cleansed  and  ventilated ; 
and  the  Captain  and  Doctor  at  this  hour  make  a  personal 
inspection  to  see  that  everything  is  sweet  and  clean.     I  have 
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been  present  at  many  of  these  inspections,  and  have  been  much 
stracK  with  the  cleanliness  which  prevails,  and  with  the  purity 
of  the  atmosphere. 

The  ship  Doctor  has  ample  hospital  accommodation  at  his 
command,  and  is  furnished  with  a  complete  dispensary  and 
surgery. 

The  sanitary  condition  of  our  emigrant  ship  very  greatly 
depends  upon  the  strict  observance  of  the  rules  as  io  cleanliness 
and  ventilation ;  for  this  the  Captain  and  Doctor  are  primarily 
responsible,  and  I  attach  the  greatest  value  to  the  daily  inspec- 
tion made  by  these  officers. 

It  was  my  fate  to  make  a  voyage  in  an  emigrant  ship  ta 
Australia  thui;y-five  years  ago.  I  frequently  cross  the  Atlantic, 
and  I  can  assure  you  that  1  have  not  over(frawn  these  descrip 
tions. 

How  has  this  great  change,  this  vast  improvement,  been 
brought  about  ?  In  the  first  place,  it  is  due  to  the  substitution 
of  steamers  for  sailing  vessels ;  to  their  increased  size ;  to  com- 
petition; and  lastly,  to  the  more  stringent  Board  of  Trade 
regulations.  The  influence  of  the  regulations  of  the  Board  of 
Trade  I  put  last,  because,  except  in  regard  to  the  deck  space 
allotted  to  each  emigrant  in  the  steerage,  the  arrangements 
made  by  shipowners  are  a  long  way  ahead  of  the  Board  of 
Trade  requirements ;  and  in  regard  to  the  size  of  the  steerages 
and  their  capacity  to  accommodate  emigrants,  the  Board  of 
Trade  regulations  are  often  arbitrary,  failincr  to  take  into 
account  the  large  air  space  and  ventilation  afforded  by  lofty 
'tween  decks,  improved  means  of  ventilation,  and  making  no 
distinction  between  a  vessel  crossing  the  cool  latitudes  or  the 
Atlantic,  and  those  traversing  the  tropical  climates  of  the  Red 
Sea  and  Indian  Ocean.  In  this  way  shipowners  are  consider- 
ably handicapped  in  the  keen  competition  waged  by  foreign 
steamers. 

The  question  which  you  will  now  expect  me  to  answer  is,  in 
what  way  can  the  sanitation  of  the  mercantile  mariner  be 
improved  ?  I  do  not  say  it  is  not  possible  to  further  improve 
the  sanitary  conditions;  reducing  the  number  of  emigrants 
would  give  more  air  space,  but  it  is  not  required  for  health ; 
and  in  these  matters  we  must  above  all  things  be  practical,  and 
have  reference  to  the  conditions  and  circumstances  of  the  trade, 
and  so  long  as  the  State  makes  such  regulations  as  will  secure 
the  health  and  safety  of  the  emigrant,  all  else  may  be  safely 
left  to  the  effect  of  competition.  State  regulations  must  be 
always  arbitary,  and  tend  rather  to  check  than  promote  im- 
provements. I  confess  I  am  unable  to  suggest  any  practicable 
improvement  in   the   sanitation  which   prevails  in   our  more 
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modem  Atlantic  liners.  It  seems  to  me  that  the  emigrant 
travels  at  sea  under  conditions  vastly  superior  to  those  available 
to  him  on  shore,  or  which  ordinarily  surround  his  own  home. 
Of  course,  all  steamers  do  not  offer  these  conditions,  but  com- 
petition must  raise  the  general  standard  to  that  of  the  best. 

The  science  of  ventilation  is  being  better  understood  every 
day,  but  it  is  still  far  from  being  perfect,  and  in  this  direction 
we  may  hope  for  further  improvement.  In  the  accommoda- 
tion usually  given  to  seamen  there  is  still  oft^n  an  absence 
of  sanitary  conditions.  Here  competition  does  not  come  in, 
and  the  indifference  and  greed  of  the  shipowner  is  too  often 
apparent.  It  would  be  very  arbitrary  to  enforce  a  regulation 
prohibiting  the  use  of  the  forecastles,  because  they  can  be  made 
comfortable,  though  they  are  not  always  so,  and  their  ventila- 
tion must  always  be  difficult,  and  greater  privacy  ought  to  be 
given  to  a  sailor  than  is  possible  in  an  open  forecastle. 

I  know  the  tendency  in  these  days  is  to  ask  for  state 
interference  and  regulation  in  all  the  affairs  of  life.  I  am 
strongly  of  opinion  that  this  is  being  pushed  to  a  mischievous 
extent;  it  has  a  paralyzing  influence,  and  destroys  personal 
responsibility,  and  beyond  laying  down  regulations  necessary  for 
the  safety  of  life  and  promotion  of  health,  all  else  may  and 
should  be  left  to  the  shipowner,  who  is  keen  enough  in  his  own 
interest  to  see  that  life  on  board  his  ship  is  not  only  healthy 
but  so  comfortable  as  to  secure  for  his  ship  a  good  name  and 
reputation. 
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SOME  IMPERFECTIONS  OF  PUBLIC  HEALTH 

ADMINISTRATION. 

introduo-     When,  to  my  surprise,  the  Council  of  The  Sanitary  Institute 
tory.  invited  me  to  act  as  President  of  this  Conference  of  Medical 

Officers  of  Health,  I  naturally  felt  some  diffidence  about  ac- 
cepting that  honour.  The  necessity  for  an  opening  address 
was  not  the  greatest  cause  of  my  hesitancy.  I  could  not  but 
recognise  the  fact  that  there  were  others  far  better  fitted  than 
myself  to  perform  the  duties  of  the  office.  Having,  however, 
acceded  to  the  request  of  the  Council  of  the  Institute,  I  take 
this  opportunity  of  expressing  my  hearty  thanks  to  it,  not 
merely  for  the  honour  which  it  has  done  me,  but  for  that  also, 
and  especially,  which  it  has  done  to  the  Borough  that  it  is  my 
fortune  to  serve. 

The  time  and  the  place  in  which  we  meet  have  led  me  to 
think  of  the  past,  and  the  future  prospects,  of  the  public 
health  medical  service  of  this  country.  We,  at  least,  may  be 
proud  of  the  achievements  of  the  past ;  we  may  glory,  too,  in 
the  legacies  of  w^ork  well  done  which  have  been  left  us  to 
cherish  and  to  add  to.  But  can  w^  feel  well  pleased  with  the 
present  prospects  of  those  who  are  to  follow  ust  Can  we, 
without  mucli  reserve,  say  that  the  results  of  the  labours  of 
Medical  Officers  of  Health  are,  outside  the  immediate  sphere  of 
their  local  work,  either  largely  utilised  by,  or  of  more  than  very 
moderate  usefulness  to,  the  nation  ? 

The  time  and  the  place  impel  me  to  review  these  questions. 
The  time  does  so,  inasmuch  as  we  are  rapidly  nearing  the  close 
of  that  century  within  which  the  whole  history  of  active  and 


CHABLES   E.   PAGET.  387 

fiystematised  sanitary  effort  is  comprised ;  the  place,  because  it 
was  in  this  City  that,  owing  to  tne  wisdom  of  its  governing 
body,  the  first  Medical  OflScer  of  Health  in  this  country  was 
appointed. 

First,  then,  Liverpool  in  1847,  and  the  City  of  London  in 
1848,  set  the  example  to  the  country  of  appointing  skilled 
medical  advisers  for  the  purpose  of  dealing  seriously  and 
scientifically  with  the  conditions  inimical  to  health  within  their 
boundaries.  Their  example  was  followed  by  such  cities  and 
towns  as  Bristol,  Cardiff,  Leeds,  Leicester,  Manchester,  Salf  ord, 
Dublin,  and  Glasgow,  as  well  as  by  others,  down  to  the  year 
1872,  when  the  appointment  of  Medical  Officers  of  Health  to 
all  districts  in  England  and  Wales  was  made  obligatory. 

it  is  hardly  to  be  wondered  at,  that,  viewing  the  good  which 
had  resulted  in  such  localities  as  had  obtained  the  services  of 
medical  advisers,  the  Eoyal  Sanitary  Commissioners  of  1869-71 
should  MTge  the  universal  appointment  of  Medical  Officers  of 
Health.  It  is  still  less  to  be  wondered  at  that,  as  a  result  of 
their  investigations,  the  Commissioners  should  declare  the 
subject  of  emjctive  sanitary  local  government  to  be  one,  the 
importance  of  which  could  not  be  too  highly  estimated.  The 
Public  Health  Acts  of  1872  and  .1875,  in  large  measure,  gave 
practical  expression  to  the  observations  of  the  Royal  Commis- 
sioners. But  they  did  not  wholly  secure  effective  sanitary  local 
government.  Other  Acts  have  been  passed  since  then  for  the 
extension  of  local  government,  but  neither  have  these  extended 
as  fully  as  they  ought  to  have  effective  sanitary  administration. 

I  cannot  but  regard  some  of  the  imperfections  of  our  public 
health  administration,  as  far  as  the  public  health  medical  ser- 
vice is  concerned,  from  two  points  of  view,  the  one  disclosing 
the  spirit  which  has  animated  the  medical  profession,  and  the 
other  that  adopted  by  the  legislature  and  the  bureau,  in 
meeting  their  responsibilities. 

In  the  early  days  of  the  appointment  of  Medical  Officers  of  Recognition 
Health,  especially  before  and  immediately  after  the  passing  of  JhemeStai 
the  Public  Health  Act  of  1872,  it  could  not  but  be  otherwise,  vrot^^on, 
in  view  of  existing  circumstances,  than  that  only  a  small  pro- 
portion of  those  then  chosen  from  the  ranks  of  the  medical 
profession   had   any  special  knowledge  of   sanitary  science  or 
practice.     The  majority  of  the  newly-appointed  officers  simply 
nad  to  leani  the  nature  of  the  duties  that  were  required  of 
them  by  the  legislature.     The  success  or  failure  of  the  inten- 
tions of  the  new  Public  Health  Act  virtually  depended  on  the 
industf}-,  tact,  and  intelligence  of  these  gentlemen,  and  on  their 
ability  to  secure  the   confidence   of  their  various  boards   of 
administration. 
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It  is  now  recognised,  and  history  cannot  properly  ignore  the 
fact,  that  no  small  portion  of  the  whole  number  appointed 
proved  equal  to  the  task  committed  to  them.  In  more  than 
one  part  of  the  country,  but  more  particularly  in  these  northern 
counties,  provincial  officers,  following  the  example  set  by  their 
metropolitan  brethren,  banded  themselves  together  into  Asso- 
ciations for  the  purposes  of  inter-communication  and  mutual 
assistance  in  their  labours.  Hence  the  foundation  of  our 
Incorporated  Society  of  Medical  Officers  of  Health,  and  that 
unbroken  brotherhood  which  has  fortunately  so  far  distinguished 
the  body  of  health  officers. 

But  it  was  obvious  from  the  first  that  if  for  political,  social, 
or  personal  reasons  the  average  medical  man  was  most  likely  to 
obtain  the  official  posts  thus  created  by  the  Act  of  1872;  if 
the  growing  interests  of  sanitarj'  administration  were  to  be 
protected  ;  and  if,  therefore,  the  aim  of  the  countn'  should 
be  to  draw  from  the  ranks  of  the  medical  profession,  as  its 
sanitary  advisers,  those  only  who  were  willing  to  fit  and  train 
themselves  for  such  high  calling,  some  steps  would  have  to  l>e 
taken.  It  was  plain  that  a  knowledge  of  hygiene,  and  possibly 
qualification  therein,  would  sooner  or  later  have  to  be  made  an 
essential  condition  of  candidature  for  office.  It  was  equally 
obvious,  in  the  absence  of  a  restrictive  qualification,  that,  for 
the  general  welfai*^  of  the  country,  the  teaching  of  elemen- 
tary hygiene  should  form  a  part  of  the  ordinary  curriculum 
of  the  medical  schools.  These  things  were,  however,  felt 
and  debated  much  more  by  the  respected  leaders  of  our 
profession  than  by  the  public.  The  traditions  of  medicine 
were  worthily  added  to  by  the  insistence  of  the  leading  medical 
schools,  and  examinations  in  Sanitary  Science  or  State  Aledicine 
were  speedily  instituted.  I  believe  that  the  University  of  Dubhn 
even  held  its  first  examinations  in  1871,  before  the  passing  of  the 
Act  which  made  the  appointment  of  Medical  Officers  of  Health 
obligatory  in  England  and  Wales.  In  1875,  however,  the 
Universities  of  Cambridge  and  Edinburgh  followed  suit,  and 
the  recognition  of  the  wisdom  of  their  step  was  general  through- 
out the  profession.  Let  it,  therefore,  be  clearly  understootl  and 
remembered  that  this  additional  impost  on  medical  education 
was  made  for  the  welfare  of  the  countrv,  and  to  the  honour  of 
our  profession, — ^voluntarily  and  from  high  motive,  not  by 
legislative  decree  or  in  deference  to  popular  demand. 

From  1871  to  1888  inclusive,  nearly  400  legally  qualified 
medical  practitioners  had  of  their  own  accord  secured  diploma* 
in  public  health  after  proper  examination.  Then,  and  not  till 
then,  did  the  legislature  show,  by  enactment,  appreciation  of 
what  the  Universities  and  Medical  Licensing  Bodies  had  fore- 
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seen  was  necessary,  and  require,  though  only  to  a  limited 
extent,  evidence  of  proficiency  in  health  officers.  I  refer,  of 
course,  to  Section  18  of  the  Local  Goxernment  (England  and 
Wales)  Act  of  1888,*  which  still  leaves  districts  and  combi- 
nations of  districts,  having  less  than  50,000  inhabitants,  free  to 
appoint  as  medical  officers  of  health  those  who  have  not  given 
special  evidence  of  sanitary  knowledge.  In  the  meantime,  the 
General  Medical  Council,  acting  under  the  powers  conferred  on 
it  by  statute,  has  imperatively  insisted  on  more  than  one 
occasion  upon  increased  stringency  in  the  preparation  by,  and 
examination  of,  qualified  medical  practitioners  for  diplomas  in 
public  health.  The  last  regulations  of  the  Council  t  are  not  in 
themselves  either  unjust  or  unreasonable ;  but,  regarded  in 
conjunction  with  Section  18  of  the  Local  Government  Act  of 
1^88,  a  situation  is  disclosed  which  constitutes  a  most  serious 
defect  in  the  sanitary  administration  of  this  country.  The 
defect  is  indeed  an  injustice  to  intending  medical  officers  of 
health. 

Put  shortly,  it  amounts  to  this.  In  large  districts  only  are  Uncertain 
diplomates,  or  others  specially  qualified  in  public  health,  eligible  JabUcheaith 
for  appointment.  This,  however,  was  the  pretty  general  ^*p^°°*"' 
practice  before  the  passing  of  the  Act  of  1888.  Therefore,  the 
worth  of  the  diploma  was  not  materially  altered  in  that  respect 
by  the  passing  of  the  Act.  But,  the  diploma  having  been 
recognised  by  statute  as  specially  qualifying  for  public  health 
appointments,  an  expectation  has  not  unnaturally  been  created 
in  the  minds  of  intending  candidates  that  the  diploma  would 
prove  valuable  in  competitions  for  districts  having  less  than 
50,000  inhabitants.  No  doubt,  to  a  moderate,  but  only  a 
moderate,  extent  this  expectation  has  been  realised.  In  very 
many  cases,  however,  its  value  has  not  proved  sufficient  to  out- 
weigh local,  political,  social,  or  personal  considerations.  And 
yet,  with  the  present  extremely  limited  advantage  of  the  diploma, 
fully  qualified  medical  men  are  being  led  to  spend  at  least  a 
year  of  additional  study,  at  much  expense  of  time  and  money, 
while  the  bulk  of  districts  are  not  required  to  appoint  specially 
qualified  health  officers.  I^his  appears  to  me  to  be  a  grave 
injustice.  The  number  of  the  larger  appointments  which  fall 
vacant  year  by  year  is  nothing  like  enough  to  justify  the  rush 
for  health  diplomas  that  is  going  on,  if  we  may  read  the 
endeavours  to  obtain  these  diplomas  as  anything  like  an  index  of 
the  numbers  who  are  willing  to  take  public  health  appointments. 


•  See  Note  A.  t  See  Note  B. 
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On  the  other  band,  there  would  be  no  loss  of  value  to  the 
diploma,  and  it  would  be  mere  justice  to  the  candidates  for  it^ 
if  the  approximate  number  of  appointments  were  knowable  for 
which   it  would  be   required  outside  legal  requirements.      In 
that  case,  medical  men  would  then  qualify  for  tne  ranks  of  the 
public  health  medical  service  with  their  eyes  open  at  any  rate 
as  much  as  are  those  of  military  men  who  seek  to  qualify  them- 
selves for  staff-appointments, 
inereftsad         If,  then,  it  be  desirable  in  the  public  interests  to  further 
di^omMii  encourage  a  high  standard  among  officers  of  the  public  health 
pubHc*'**"  medical   senice,   the  number  of   appointments  for  which  the 
inteiMti.      diploma  should  be  compulsory  must  be  increased. 

This  could  not,  however,  be  satisfactorily  brought  about  by  a 
simple  statutory  enactment  that  every  sanitary  authority  should 
appoint  only  a  diplomate  in  public  health  as  its  Medical  Ofiicer 
of  Health.    The  salaries  in  far  too  many  districts  are  separately 
quite   insufficient  to  maintain  a  single   man  independently  of 
private   practice,   or  to   recompense   him  for  the  labour  and 
expense    of   obtaining  the    qualification.      For  such  districts, 
unless  there  were  also  fair  prospects  of  general  or  consulting^ 
practice,  there  would  be  no  candidates  from  outside,  even  u 
there  were  no  specially  qualified  practitioners  within  them.    In 
this  consideration,  let  me  recall  to  your  minds  a  summary  of 
some  returns  embodied  in  the  address  of  the  President  of  our 
Society  of  Medical  Officers  of  Health  in  November  last.*    The 
returns  were  made  in  the  vear  1888,  and  showed   that  **as 
regards  salaries,  no  less  than  nearly  900  of  those  officers  who 
were  not  debarred  from  private  practice  received  ainounts  vary- 
ing downwards  from  £50  to  (in  ten  instances)  less  than  £5  per 
annum,  358  ranged  between  £50  and  £100,  275  received  from 
£100  to  £200,  and  only  25  exceeded  this  amount"     To  oblige, 
therefore,  districts  such  as  the  majority  of  these  to  appoint  only 
diplomates  in  public  health  would  not  greatly  benefit  the  band 
of  diplomates,  unless  they  were  already  in  good  practice  within 
them. 

Besides,  the  figures  which  I  have  quoted  indicate  a  very 
serious  defect  in  the  public  health  administration  of  the  country. 
We  know  how  absurd  it  is  to  require  of  a  general  practitioner 
in  fair  practice,  for  the  paltry  sum  of  £20  or  even  £50  per 
annum,  that  he  should  keep  constant  supervision  over  notification 
returns  of  sickness  from  day  to  day,  mortality  statistics  from 
week  to  week,  regulate  the  work  of  inspectors  of  nuisances,  and 


♦  Dr.  W.  T.  G.  Woodforde,  on  the  Local  Government  Bill.    PuhUc  SeaUkf 
Vol.  vi.,  pp.  67-70. 
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ran  the  risk  of  offending  his  private  patients  by  vigilance 
over  their  insanitary  occupations  or  properties.  The  marvel, 
indeed,  is  that  so  much  good  local  work,  as  has  been,  should 
have  been  done  under  such  circumstances.  It  can  only  have 
been  done  at  great  sacrifice  of  personal  interests.*  But  the 
legblature,  if  it  takes  count  of  tnese  things,  hesitates  at  large 
interference  with  local  desires. 

We  are,  of  course,  all  perfectly  aware  that  the  spirit  of  local 
government  is  the  main-spring  of  our  national  vigour ;  but  this 
spirit  is  not  necessarily  antagonistic  to  the  strengthening  of 
national  health  administration.  If  it  be  good  for  purposes  of 
national  health  that  the  pi'ospective medicaiadvisers of  sanitary 
districts  should  be  encouraged,  at  great  personal  pains  and 
expense,  to  study  hygiene  profoundly, — and  none  who  have 
intelligently  watched  the  results  of  past  appointments  in  large 
urban  or  combined  districts  will  probably  deny  this  good, — then 
the  smaller  districts  of  the  country  ought  to  be  prepared  to  give 
that  encouragement  by  combinations  among  themselves,  and  so 
put  themselves  in  a  position  to  secure  the  whole-time  services  of 
those  medical  men  who  are  highly  trained  in  public  health. 
Combinations  of  districts  may  be  made  for  the  purpose  of 
securing  an  independent  officer  of  health,  without  occasioning 
any  transference  of  district  authority.  The  Boards  of  the 
several  districts  can  carry  on  their  business  just  the  same ;  but 
they  have  the  advantage  of  unbiassed  official  advice  in  common, 
instead  of  that  which  may  be  easily  marred  by  conflicting 
interests.  I  speak  feelingly  on  this  matter,  because  my  own* 
experience  during  six  years  as  the  officer  of  such  a  combination 
of  ten  local  authorities  was  particulai'ly  happy,  both  in 
respect  of  work  accomplished  and  of  official  relations  with 
all  the  local  authorities.  I  was,  and  still  am,  deeply  impressed 
with  the  great  public  advantages  of  combinations   of  small 


*  I  cannot  forbear  making  the  following  quotation  in  connection  with  this 
sabject:— **  It  would  of  course  be  unfit  that  the  Officer  should  be  collaterally 
engaged  in  any  commerce  which  might  probably  render  his  official  judgment 
leas  aingle-aighted,  or  his  official  activity  less  straightforward,  than  it  ouglit 
to  be;  and  presumably  the  duties  of  the  office  would  not  in  general  easily 
barmoniae  with  the  interests  of  a  practitioner  who  should  be  having  to  earn 
the  main  part  of  his  livelihood  by  ordinary  private  practice  within  the  same 
area.  It  would  adso  seem  clear  that  Omcerships  of  Health  could  hardly 
answer  to  Uie  pretentions  of  their  name,  nor  be  of  much  real  account  in  the 
MTTiee  of  the  public,  except  in  proportion  as  they  were  important  items  in 
the  lives  of  tho»e  who  held  them  ;  not  in  each  case  on  so  petty  a  scale  as  to 
involve  mere  driblets  of  occasional  duty,  but,  on  the  contrary,  on  such  a  scale 
that  each  appointment,  in  regard  of  its  work  and  remuneration,  might  satisfy, 
wholly  or  in  conaiderable  part,  the  claims  of  a  moderate  personal  ambition.'' 
—EngitMh  Sanitary  InatUutitms,  by  Sir  John  Simon,  K.C.B.,  p.  336. 
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districts^  And  if,  as  I  believe,  local  opinions  are  graduallv 
becoming  less  averse  to  the  conjoint  appointment  of  a  respon- 
sible health  officer,  then  there  shonld  be  less  difficulty  than 
there  has  hitherto  been  in  the  way  of  securing  combinations  for 
that  purpose. 

How  does  the  law  then  stand  in  this  matter!  Section  286,  of 
the  Public  Health  Act  of  1875,*  gives  the  Local  Grovemment 
Board  powers  to  compulsorily  combine  districts  for  the  purpose 
of  appointing  a  medical  officer  of  health,  on  a  representation 
made  to  it,  if  it  appeal's  to  that  Board  that  such  an  appointment 
would  diminish  expense,  or  otherwise  be  for  the  advantage  of 
those  districts.  The  Section  does  not  say  from  whom  the 
representation  may  come ;  presumably  it  may  come  from  anyone. 
To  my  mind,  the  weakness  of  this  otherwise  powerful  section  of 
the  Act  lies  in  this  matter  of  a  representation. 

There  is,  of  course,  no  difficulty  when  a  certain  number  of 
authorities  are  willing  to  combine  and  make  a  joint  representa- 
tion. But  if  a  representation  were  made  by  a  single  authority, 
without  agreement  between  it  and  other  authorities  having  been 
arrived  at,  bad  feeling  would  naturally  be  engendered  between 
it  and  its  neighbours,  even  though  the  local  advantages  of 
combination  might  be  most  ob^dous.  K  an  individual  made  a 
similar  representation  he  could  scarcely  fail  to  cover  himself 
with  odium  or  ridicule,  or  both,  according  to  his  local  status  and 
influence.  Again,  a  representation  might,  quit^  properly  I 
imagine,  be  made  by  an  Inspector  of  the  Local  Government 
Board  who  had  been  sent  to  enquire  into  and  report  upon  the 
sanitary  administration  of  one  or  more  districts  in  a  particular 
neighbourhood.  No  one  having  any  good  local  influence  would 
be  likely  to  raise  any  serious  protest  to  such  a  representation ; 
but  it  is  perfectly  conceivable  that  the  Local  Government 
Board  might  greatly  hesitate  to  take  action  thereon,  lest  by  so 
doing  the  Board  should  be  made  to  appear  both  arbitrary  and 
inconsiderate  of  local  feelings.  It  is  also  conceivable  that  the 
Board  would  not  desire  to  act  on  the  representation  of  a  single 
authority  or  an  individual,  on  the  ground  that  the  representa- 
tion did  not  indicate  such  a  proportion  of  local  opinion  as  would 
justify  an  enforced  combination  or  guarantee  its  satisfactory 
working.  It  thus  appears  to  me  that  some  other  machinery 
than  dilatory  agreement  between  neighbouring  authorities  is 
necessary  for  the  purpose  of  elBfecting  combinations  of  districts. 
The  machiner}^,  however,  must  be  more  local  than  central  if  it 
is  to  be  popular. 


*  See  Note  C« 
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An  extension  of  sanitary  administration  was  made  possible, 
but  not  obligatory,  by  the  Local  Government  Act  of  1888. 
Under  that  Act,  County  Councils  were  established,  and  these 
Councils  were  entrusted  with  certain  powers  of  sanitary  super- 
vision and  conti"ol  of  districts  within  their  counties.  Those 
powers  have,  moreover,  been  added  to  by  the  passing  of  the 
Isolation  Hospitals  Act  of  1893.  Under  Section  17  of  the 
Local  Government  Act  of  1888,*  the  Council  of  any  County 
has  the  power  to  appoint  a  Medical  Officer  of  Health,  or  more 
than  one  if  it  thinks  fit,  who  shall  not  hold  any  other  appoint- 
ment or  engage  in  private  practice  without  express  written 
consent  of  the  Council.  Further,  the  County  Council  and  any 
District  Council  are  entitled  to  arrange  for  the  services  of  such 
officer  being  made  available  in  such  District,  and  the  arrange- 
ment, when  made  and  carried  into  effect,  relieves  the  District 
from  the  necessity  of  appointing  a  Medical  Officer  of  Health  so 
long  as  it  remains  in  force. 

Now  here  we  have  a  voluntary  means  in  small  counties  of 
effective  sanitary  supervision  by  one  officer ;  but,  so  far  as  I 
know,  it  has  not  been  utilised.  In  the  institution  of  County 
Councils  themselves,  however,  we  have  the  machinery  for 
securing  effective  sanitary  administration  on  a  national  rather 
than  on  a  peddling  scale.  I  can  of  course  only  suggest  how  this 
machinery  might  be  set  in  motion.  It  would  be  presumptuous  in 
me  to  do  more,  for  the  subject  has  its  technical  difficulties,  and 
how  to  overcome  these  belongs  more  to  the  politician  and  the 
l>arliamentary  draftsman  than  to  a  local  official. 

But  I  would  venture  to  suggest  that  the  means  by  which 
suitable  areas  for  sanitary  supervision  by  Medical  Officers  of 
Health,  devoting  the  whole  of  their  time  to  that  work,  may  be 
found  in  some  such  scheme  as  is  shadowed  by  the  following 
provisions : — 

1.  That  a  minimum  unit  of  population  be  determined  on,  the 

possession  of  which,  according  to  the  last  published 
census  for  the  time  being,  shall  alone  entitle  any  single 
sanitary  district,  on  and  after  a  date  to  be  fixed  by  statute, 
to  independently  appoint  a  Medical  Officer  of  Health. 

2.  That  in  respect  of  a  district  which  shall  be  below  the 

required  standard  of  population,  the  Council  of  the 
County,  within  which  it  is  situated,  shall  determine  and 
arrange,  with  or  without  public  enquiry  as  the  law  may 
require,  in  which  way  the  greatest  sanitary  advantage 
may  be  obtained  for  it,  either — 


•  See  Note  D. 
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(a)  under  the  powers  already  conferred  on  County 
Councils  by  sub-section  2  of  Section  17  of  the  Local 
Government  Act  of  1888,  or, 

(b)  by  means  of  its  union  with  one  or  more  other 
districts,  not  being  a  county  borough,  within  the  same 
county,  for  the  purpose  of  appointing  a  Medical  Officer 
of  Health. 

3.  That  in  respect  of  a  district  ha\'ing  the  required  standard 

of  population,  but  not  able  to  pay  a  salary  to  its  Medical 
Omcer  of  Health,  which  in  the  opinion  of  the  County 
Council  is  reasonably  suflBcient,  under  all  local  circum- 
stances, to  secure  the  undivided  services  of  a  Medical 
Officer  of  Health,  it  shall  be  in  the  power  (or  required) 
of  the  Council  to  enquire  and  detennine  how  such 
district  may  be  best  served  by  its  union  with  one  or  more 
districts  of  whatever  size,  not  being  a  County  Borough. 

4.  That  the  decision  of  a  County  Council  to  require  any  such 

union  of  districts  be  forthwith  formally  communicated 
under  the  seal  of  the  Council  to  the  Local  Government 
Board,  and  that  such  formal  communication  do  constitute 
a  representation  to  the  Board  under  Section  286  of  the 
Public  Health  Act  of  1875,  in  accordance  with  which 
section  the  Board  shall  thereupon  act. 

If  some  such  scheme,  as  I  have  thus  ventured  to  sketch, 
became  statutory,  an  additional  provision  might  then  be  reason- 
ably added  Vequiring  that  no  medical  officer  should  be  thereafter 
appointed  unless  duly  qualified  in  public  health.  I  cannot  but 
believe  that,  in  some  such  way  as  this,  the  public  health  admini- 
stration of  the  country  would  be  greatly  improved,  mere  local 
prejudices  might  be  overcome  by  local  influence  for  the  general 
good,  and  the  public  health  medical  service  w^ould  be  composed 
of  specially  trained  and  approved  officers. 

But,  apart  altogether  from  the  construction  of  such  a  scheme 
as  this,  the  limit  of  population  for  which  a  specially  qualified 
Medical  Officer  of*  Health  should  be  required,  may  surely  be 
lowered  from  what  it  is  at  present.  It  would  appear  to  be  more 
in  the  spirit  of  the  Public  Health  Act  of  1875  it  the  limit  were 
reduced  from  50,000  to  25,000  persons.  Section  286  of  that 
Act,*  stipulates  "  that  no  urban  district  containing  a  population 
of  twenty-five  thousand  and  upwards  or  (in  tlie  case  of  a 
borough)  having  a  separate  court  of  quarter  sessions  shall  be 
included  in  any  union  of  districts,"  formed  under  that  section, 


*  See  Note  C. 


CHABLES  E.  PAGET.  395 

without  its  consent.  This  is  tantamount  to  saying  that  a 
district  having  25,000  inhabitants,  or  being  a  Quarter  Sessions 
Borough,  may  be  considered  as  a  proper  one  to  have  a  Medical 
OiBcer  of  Health  to  itself.  In  that  case,  it  should  be  in  a 
position  to  pay  for  the  services  of  one,  and  that  officer  should  in 
the  future  always  be  properly  qualified  in  public  health. 

The  time  at  my  disposal  will  not  permit  me  to  do  more  than  Annual 
refer  to  one  other  of  the  imperfections  of  public  health  admini-  SSSisai^ 
stration.     But   it  is   one   in  which  many  Medical  Officers  of  h^^°' 
Health  have,  and  in  which  all  ought  to  have,  an  interest.      It 
is  in  connection  with  that  which  to  many  of  us  is  the  fatigue  of 
our  office — our  Annual  Reports. 

We  are  required  to  compile  them.  We  accordingly  turn 
them  out  annually.  Undoubtedly,  they  are  of  variable  quality 
and  interest.  But  in  respect  of  those,  for  the  compilation  of 
which  time  and  patience  have  been  well-nigh  exhausted,  how 
disproportionate  is  their  subsequent  usefulness  to  the  labour 
which  was  bestowed  on  them  I  This  was  not,  however,  the 
intended  result  of  the  suggestion  of  the  Royal  Sanitary  Com- 
missioners of  1869 — 71  that  such  reports  should  be  required  of 
Medical  Officers  of  Health.  They  indeed  put  the  matter  quite 
plainly".  .  .  by  the  reports  it" — that  is,  the  Central  Authority, 
— '*will  receive  from  the  Medical  Officers  of  Health  throughout 
the  country,  from  his  own  Medical  Officer  or  Staff  (fulfilling 
the  duties  of  the  Medical  Officer  of  the  Privy  Council),  from 
the  Registrar  General,  and  from  other  sources,  the  Central 
Authority  will  in  the  future  possess,  under  its  own  hand,  a  mass 
of  important  information,  which,  however,  will  be  comparatively 
useless,  if  not  duly  arranged  and  published  with  a  view,  not  only 
to  its  appreciation  by  scientific  men,  but  also  for  popular 
comprehension.  We  recommend  that  the  New  Statute  should 
empower  and  require  the  Central  Authority  to  take  measures 
accordingly."*  Moreover,  in  their  general  observations,  the 
Commissioners  laid  particular  stress  on  the  advantages  which 
would  be  derived  from  the  collection,  study,  and  elaboration  of 
these  local  reports.  But  if  the  results  of  such  study  are  not 
published,  then  that  which  is  of  general  interest  is  practically 
lo<t  to  the  public.  It  is  with  this  aspect  of  the  matter  that  I 
wish  to  deal. 

It  is  not  an  easy  thing  for  those  who  have  not  had  to  compile 
reports,  such  as  we  have  to,  year  by  year,  to  appreciate  the 
large  amount  of  labour  and  thought  involved  in  the  task.  Some 
medical  officers  produce  them  with  greater  facility  than  otheis, 

*  Second  Eeport  of  the  Royal  Sanitary  Commiaaioa,  Vol.  1.,  1871,  p.  87. 
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and  it  may  also  be  that  others  get  through  theirs  in  a  more  or 
less  perfunctory  fashion.  But  to  all  who  conscientiously  strive 
to  make  their  re|)orts  useful  and  truthful,  the  task  is  a  serious 
one,  and  few  can  meet  their  obligations  in  these  respects 
without  some  interference  with  the  ordinary  course  of  their 
other  duties.  The  imj)ortance  of  the  reports  is  manifest.  They 
are  of  course  records  of  the  mortality  and  sickness  statistics, 
and  enquiries  made  respecting  them,  for  a  period  of  twelve 
months.  They  also  contain  information  as  to  the  local  admini- 
stration of  public  health  during  the  same  period,  both  in 
ordinarj'  circumstances  and  to  meet  special  needs.  The  rep)rts 
are,  therefore,  mainly  local.  But  this  fact  is  not  antagonistic  to 
the  supposition  that  they  may  contain  facts,  figures,  ami 
observations,  the  knowledge  and  application  of  which  may  be 
of  national  interest  or  usefulness. 

Under  the  present  arrangement,  one  copy  of  the  re{)ort  of 
the  Medical  Officer  of  Health  is  kept  by  himself,  one  by  the 
Local  Authority,  one  is  sent  to  the  County  Council  if  the 
district  be  not  a  county-borough,  and  another  is  sent  to  the 
Local  (government  Board.  This  arrangement  fulfils  one  of  the 
intentions  of  the  Royal  Commissioners,  and  is  undoubtedly 
loyally  rcgartled  by  the  Central  Authority  in  one  respect,  inas- 
much as  tne  reports  sent  to  it  are  read,  filed  for  reference,  and 
utilised  as  the  basis  of  action  by  the  Central  Board  against 
dilatory  or  negligent  Local  Sanitary  Authorities.  So  far,  n> 
good.  But  the  reports  appear  to  be  only  utilised  in  the  Central 
Office  for  central  purposes  of  action  and  reference,  and  mattt»rs 
of  general  interest  in  them  remain  buried  there  from  the  public 
eye.  A  fair  number  of  the  reports  may  contain  careful  accounts 
of  investigations  into  obscure  occurrences  of  zymotic  disease,  of 
influences  affecting  the  artisan  classes  under  varying  circum- 
stances in  the  dwelling  and  the  work-place,  of  admirable 
modifications  in  rural  as  well  as  urban  districts  of  local  sani- 
tary administration,  and  of  other  matters  of  importance,  as 
useful  for  the  help  and  guidance  of  the  whole  body  of  Health 
Officers  as  for  the  education  of  the  public.  But  these  are  not 
abstracted,  arranged,  and  made  available  for  general  information 
by  the  Central  Authority,  as  the  Royal  Commissioners  recom- 
mended that  they  should  be. 

It  is  true  that  a  very  moderate  proportion  of  the  whole 
number  of  Sanitary  Authorities  in  the  country  go  to  the  expnse 
of  having  the  reports  of  their  Medical  Officers  of  Health  pnnte<l. 
They  are  to  be  highly  commended  for  so  doing.  Bat  the 
majority  of  Rural  Authorities,  in  whose  districts  investigations 
into  isolated  outbreaks  of  disease  are  usually  quite  as  interesting 
as  in  large  urban  districts,  do  not  print  their  Medical  Officers* 
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Reports.  Unless,  therefore,  those  Medical  Officers  are  good 
enough  to  go  to  the  trouble  of  composing  a  further  account  of 
their  investigations,  for  submission  to  one  of  our  Societies 
or  for  insertion  in  the  Medical  Press,  neither  we  nor  others 
out  of  their  districts  have  the  chance  of  learning  of  or  studying 
them.  When  the  reports  are  printed  they  are  not  of  course 
puhlished  by  the  Local  Authority.  A  varying  number  of  copies 
are  issued  for  distribution  to  the  members  of  the  local  governing 
body,  to  the  local  press,  to  prominent  medical  practitioners  and 
p.»rsons  of  position  in  the  district,  and  some  complimentary 
copies  to  the  compiler  for  his  personal  presentation.  In  this 
last  way  some  of  us  are  fortunate  enough  to  learn  what  is  being 
clone  in  other  districts  of  the  country,  and  to  obtain  information 
respecting  special  outbreaks  of  disease  and  the  measures  adopted 
to  deal  with  them.  Some  few  of  us  are  thus  fortunate ;  but 
others,  less  so,  are  equally  interested  in  obtaining  that  infor- 
mation, and  they  cannot  even  buy  it. 

My  contention,  therefore,  is  this,  that  inasmuch  as  the  Central 
Authority  is  the  single  repository  of  all  the  health  reports  of 
the  country,  t.^.,  England  and  Wales,  it  has  the  means  in  its 
possession  for  the  publication,  either  annually  or  biennially,  of 
a  volume  of  useful  abstracts  from  such  of  those  reports  as 
contain  facts  of  value.  Such  a  publication  would  be  important 
iu  more  ways  than  one.  It  would  in  the  course  of  a  few  years 
l)ecome  an  invaluable  index  of  enquiries  into  disease,  and  of  local 
health  administration  under  widely  varying  circumstances.* 
Those  who  desired  to  learn  of  these  would  then  know  where  to 
look  for  them.  The  volume  would  be  helpful  to  Medical  Officers 
of  Health  in   telling  them   of  dangers  experienced  by  other 


*  Within  five  months  of  his  death  in  this  year,  Dr.  S.  W.  North,  one  of  the 
ulder  Medical  Officers  of  Health  in  the  country — he  was  appointed  for  the 
City  of  York  in  March  1873 — writing  to  me  on  this  subject,  said : — "For  want 
of  this  information  I  have  a  firm  conviction  that  not  half  the  lessons  which 
might  be  learnt  from  the  recent  epidemic  of  small-pox  will  ever  become 
public  pmperty.  I  have  come  across  during  the  past  year  a  perfect  legion 
of  facta  in  connection  with  the  administration  of  small-pox  hospitals,  and  I 
fet'l  that  whenever  I  hand  over  my  collection  of  reports  to  my  successor,  it 
will  be  too  weighty  a  task  to  search  out  the  hundreds  of  valuable  papers 
which  they  con  tarn,  and  which  ought  to  rescue  the  writers  from  forgetf  ulness.*' 

Much  the  same  might  be  said  also  respecting  the  observations  made  last 
year  lu  some,  aud  possibly  in  many  different,  parts  of  the  country  as  to  the 
(lecuiiiir  relauou  shown  by  Dr.  Ballard  to  exist  between  the  prevalence  of 
»ammer  diarrhcBa  and  the  temperature  of  the  earth.  It  may  be  many  years 
btfore  we  again  have  so  prolonged  a  period  of  heat  as  was  experienced  in 
1^93,  and  so  far  we  have  had  no  assurance  that  we  shall  ever  Know  either 
ibe  extent  to  which  such  observations  were  made,  or  the  value  of  the  collected 
vvideiice. 
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officers  under  pailicular  conditions,  and  would  thus  warn  them 
and  assist  them  in  forming  their  own  judgments.  It  might  even 
serve  to  stimulate  Local  Authorities  by  setting  before  them  the 
examples  of  others.  It  certainly  would  be  or  national  interest 
and  usefulness. 

But  in  addition  to  these  major  indications  of  value,  we  also 
may  see  in  this  small  scheme  an  encouragement,  such  as  has 
not  yet  been  given,  to  some  of  the  most  patient  and  painstaking 
officers,  whose  labours  indeed  are  barely  known  to  some  of  us 
and  are  wholly  unknown  to  many.  It  is  likewise  conceivable 
that  it  would  act  as  a  direct  incentive  to  some  other  officers 
to  aim  at  greater  care  in  the  preparation  of  their  reports,  and 
greater  efforts  to  make  them  more  generally  useful.  And  these 
would  be  good  results. 

I  cannot  believe  that  the  good  which  could  be  gained  from 
such  a  publication  as  I  have  suggested  will  be  denied.  But  I 
suppose  that  the  excuse  for  not  carrying  out  the  suggestion  may 
be  made  on  the  ground  of  the  expense  it  would  entail.  Surely, 
however,  the  expense  need  not  be  a  large  one.  If  the  reports 
are  carefully  read  through  and  abstracted  now  for  one  purpose, 
other  portions,  which  would  be  useful  as  general  information, 
might  also  be  marked  off  for  abstraction  and  subsequent 
publication.  Besides,  the  volume  from  the  first  would  oe  a 
saleable  one, — a  good  deal  more  so  indeed  than  many  of  the 
blue-books  which  are  published  at  the  national  expense.  I  can- 
not but  believe,  moreover,  that  if  this  small  scheme  were  to  be 
at  all  earnestly  supported  in  influential  quarters,  the  Treasury 
could  with  a  little  contrivance  supply  the  means  for  its  execution. 

I  cannot  leave  this  subject  without  forestalling  a  question 
which  may  be  asked  by  those  who  are  not  health  officers.  Are 
local  health  reports  of  much  value  for  national  purposes?  The 
place  in  which  we  have  met  itself  suggests  an  answer. 

The  impetus  to  j)ermanent  public  health  legislation  in  this 
country  was  supplied  by  members  of  our  profession,  in  admirable 
reports  on  the  gross  unhealthiness  of  certain  towns  and  districts, 
with  an  ability  and  courage  of  the  highest  order.  Those 
reports  contained  illustrations  of  national  needs.  But  they 
were  distinctly  local  reports.  I  might  quote  the  names  of  Drs. 
South  wood  Smith,  Neil  Arnott,  and  otners  ;  but  it  is  sufficient 
to  speak  here  only  of  Dr.  W.  H.  Duncan.  He  wrote  a  closelv 
reasoned  report  on  the  physical  causes  of  the  high  rate  of 
mortality  in  Liverpool.  This  not  merely  led  to  his  being 
appointed  the  first  Medical  Officer  of  Health  in  the  country, 
but  so  deeply  impressed  the  Commissioners,  who  were  enquiring 
into  the  state  of  large  towns  and  populous  districts  in  England, 
that  they  printed  it  as  part  of  their  report  in  1844.    This 
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report,  when  printed  and  published,  served  then,  and  was  of 
valae  for,  national  purposes. 

I  may  have  chosen  a  monumental  illustration,  but  it  none  the 
less  indicates  how  in  varying  degrees  selected  portions  of  reports 
of  Local  Health  Officers  may,  even  in  these  later  days,  be  also 
utilised  for  more  than  local  needs. 

I  have  trespassed  too  long  upon  your  time,  and  may  do  so  no  concioBion. 
further.     I  have,  however,  but  one  word  more  to  say. 

The  circumstances  of  the  occasion  have  led  me  to  address  you 
on  matters  that  have  for  some  time  past  seemed  to  me  to  be 
imperfections  in  the  public  health  administration  of  this  country. 
But  they  specially  recommended  themselves  to  my  mind 
for  review  because  they  appeared  to  be  somewhat  easy  of 
correction.  They  may  not  be  so.  In  any  case  they  may 
continue  to  be  unremedied.  The  continuance  of  the  imperfec- 
tions cannot,  however,  rob  us  of  one  of  the  chief  stimuli  of  our 
aims, — ^the  records  of  the  labours  of  those  who  have  gone  before. 
What  we  cannot  get  altered,  we  must  indeed  abide  by.  But 
we  may  do  something  more  than  protest,  and  none  can  prevent 
us.  We  may  so  live  up  to  those  records  of  the  past,  that  the 
work  which  we  do  shall  make  the  imperfections  of  public  health 
administration  more  and  more  glaringly  manifest.  Others, 
outside  our  profession,  may  thus  be  enabled  to  see  them,  and  be 
led  to  insist  on  the  necessity  for  amendment.  When  they  do, — 
and  they  will  not,  as  we,  labour  under  the  disadvantage  of  being 
directly  interested  parties, — then  the  form  of  health  admini- 
stration is  more  likely  to  be  moulded  to  meet  the  ever  present 
needs  of  the  country,  and  to  prove  more  beneficial  to  all  whose 
health  interests  it  is  the  duty  of  the  legislature  to  enlarge. 
And  so,  though  we  indeed  may  fail  to  win  reform,  yet  still  we 
can  pave  the  way  for  others  to  secure  it. 

Note  A. 
27u  Local  Government  (England  and  Wales)  Act  of  1888. 

Section  18 : — "  Except  where  the  Local  Government  Board,  for 
reasons  brought  to  their  notice,  may  see  fit  in  particular  cases  specially 
to  allow,  no  person  shall  hereafler  be  appointed  the  medical  officer 
of  health  of  any  county  or  county  district,  or  combination  of  county 
districts,  or  the  deputy  of  any  such  officer,  unless  he  be  legally 
qualified  for  the  practice  of  medicine,  surgery  and  midwifery. 

**(2).  No  person  shall  after  the  first  day  of  January  one  thousand 
eight  hundred  and  ninety-two  be  appointed  the  medical  officer  of 
b^th  of  any  county  or  of  any  such  district  or  combination  of 
districts,  as  contained,  according  to  the  last  published  census  for  the 
time  being,  a  population  of  fifty  thousand  or  more  inhabitants,  unless 
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he  is  qualified  as  above-mentioned,  and  also  either  is  registered  in  the 
medical  register  as  the  holder  of  a  diploma  in  sanitary  science,  public 
health,  or  State  medicine  under  section  twentj-one  of  the  Medial 
Act,  1886,  or  has  been  during  three  consecutive  years  precediBg  the 
year  one  thousand  eight  hundred  and  ninety-two  a  medical  officer 
of  a  district  or  combination  of  districts,  with  a  population  according 
to  the  last  published  census  of  not  less  than  twenty  thousand,  or  ha> 
before  the  passing  of  this  Act  been  for  not  less  than  three  years  a 
medical  officer  or  inspector  of  the  Local  Government  Board." 


Note  B. 

Eules  adopted  by  the  Council  on  December  1st,  1893,  for  Diplomas 
in  State  Medicine. 

To  apply  to  those  who  begin  the  study  of  Sanitary  Science  after 
January  1st,  1894. 

"  I.  The  Council,  having  regard  to  the  terms  of  Section  18  of  the 
Local  Government  Act  (1888),  and  observing  that  under  that  section 
special  privilege  is  to  be  accorded  to  the  holders  of  the  Diplomas 
granted  under  Section  21  of  the  Medical  Act  (1886),  and  thereio 
described  as  Diplomas  in  Sanitary  Science,  Public  Health,  or  State 
Medicine,  thinks  it  essential  to  declare,  with  regard  to  its  own  f  atun? 
action  under  Section  21  of  the  Medical  Act  (1886),  that  it  will  not 
consider  Diplomas  to  'deserve  recognition  in  the  Medical  Be/fitter^ 
unless  they  have  been  granted  under  such  conditions  of  education 
and  examination  as  to  ensure  (in  the  judgment  of  the  Council)  the 
possession  of  a  distinctively  high  proficiency,  scientific  and  practical 
in  all  the  branches  of  study  which  concern  the  Public  Health ;  and 
the  Council,  in  forming  its  judgment  on  the  conditions  of  education 
and  examination,  will  expect  the  following  litdes  to  have  been 
observed : — 

"  (1)  A  period  of  not  less  than  twelve  months  shall  elapse  between 
the  attainment  of  a  registrable  Qualification  in  Medicine,  Surgery, 
and  Midwifery,  and  the  admission  of  the  Candidate  to  any  Examina- 
tion or  any  part  thereof  for  a  Diploma  in  Sanitary  Science,  Public 
Health  or  State  Medicine. 

'*  (2)  Every  Candidate  shall  have  produced  evidence  of  having, 
after  obtaining  a  registrable  Qualification,  attended  during  sii 
months  practical  instruction  in  a  Laboratory  or  Laboratories,  British 
or  Foreign,  approved  of  by  the  Body  granting  the  Qualification,  in 
which  Chemistry,  Bacteriology,  and  the  Pathology  of  the  Diseases 
of  Animals  transmissible  to  Man  are  taught. 

"  (3)  Every  Candidate  shall  have  produced  evidence  that,  during  a 
period  of  six  months  after  obtaining  a  registrable  Qualification,  he 
has  either  practically  studied  the  duties  of  outdoor  sanitary  work, 
under  the  Medical  Officer  of  Health  of  a  County  or  large  Urban 
District,  or  ebe  has  himself  held  an  appointment  as  Medical  Officer 
of  Health  under  conditions  not  requiring  the  possession  of  a  Special 
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Sanitary  Diploma.  The  Certificate  of  an  Assistant  OfRcer  of  Health 
of  a  County  or  a  large  Urban  District  may  be  accepted,  provided  the 
^ledicai  Officer  of  Health  of  the  County  or  District  consents  to  the 
Assistant  Officer  giving  such  instruction. 

"(4)  Every  Candidate  shall  have  produced  evidence  that  he  has 
attended  the  Clinical  practice  of  a  Hospital  for  Infectious  Diseases 
recognised  by  one  of  the  Licensing  Bodies ;  provided  that  such  a 
course  of  instruction  may  have  been  taken  as  part  of  the  Curriculum 
for  his  registrable  Qualification  in  Medicine,  Surgery,  and  Midwifery. 

'^'(5)  The  Examination  shall  have  been  conducted  by  Examiners 
specially  qualified ;  it  shall  have  extended  over  not  less  than  four 
days,  one  of  which  shall  have  been  devoted  to  practical  work  in  a 
laboratory,  and  one  to  practical  examination  in,  and  reporting  on, 
subjects  which  fall  within  the  special  outdoor  duties  of  a  Medical 
Officer  of  Health. 

"  •^^  The  Rults  as  to  study  shall  not  apply  to — 

"(a)  Medical  Practitioners  registered,  or  entitled  to  be 
registered,  on  or  before  January  1st,  1890. 

"  (h)  Registered  Medical  Practitioners  who  have  for  a  period 
of  three  years  held  the  position  of  Medical  Officer  of  Health 
of  any  County,  or  to  any  Urban  District  of  more  than  20,000 
inhabitants,  or  to  any  entire  Bural  Sanitary  District. 

"  11.  These  Rules  shall  apply  to  all  Diplomas  granted  after  January 
1st,  1894,  provided  that  the  Mules  passed  by  the  Council  on  June  1st, 
1^^9,  and  November  25th,  1890,  shall  continue  to  apply  to  Candidates 
who  had  commenced  special  study  in  Sanitary  Science  prior  to 
January  Ist,  1894. 

"Ul.  The  Council  shall  appoint  an  Inspector  or  Inspectors  of 
Examinations  in  Public  Health,  with  special  instructions  to  report  to 
the  Council  whether  the  Examination  of  each  Body  does  or  does  not 
give  evidence  on  the  part  of  Candidates  passing  such  Examination  of 
a  distinctively  high  proficiency,  scientific  and  practical,  in  each  and 
all  of  the  branches  of  study  which  concern  Public  Health." 

Note  C. 

The  PuhUc  IleaUJi  Act  of  1875. 

Section  286  :— *'  Where  it  appears  to  the  Local  Government  Board, 
oil  any  representation  made  to  it  that  the  appointment  of  a  medical 
officer  of  health  for  two  or  more  districts  situated  wholly  or  partially 
in  the  same  county  would  diminish  expense,  or  otherwise  be  for  the 
advantage  of  such  districts,  the  Local  Government  Board  may  by 
order  unite  such  districts  for  the  purpose  of  appointing  a  medical 
officer  of  health,  and  may  make  regulations  as  to  the  mode  of  his 
appointment  and  removal  by  representatives  of  the  authorities  of  the 
constituent  districts,  and  as  to  the  meetings  from  time  to  time  of 
biich  representatives,  and  the  proportion  in  which  the  expenses  of  the 
appointment  and  of  the  salary  and  expenses  of  such  ofiicer  are  to  be 
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borne  by  such  authorities,  and  as  to  any  other  matters  (including  the 
necessary  expenses  of  such  representatives)  which,  in  the  opinion  of 
the  said  Board,  require  regulation  for  the  purposes  of  this  section; 
and  no  other  medical  officer  of  health  shall  be  appointed  for  an? 
constituent  district,  except  as  an  assistant  to  the  officer  appointed 
ibr  the  united  districts : 

''Provided  that  no  urban  district  containing  a  population  of 
twenty-five  thousand  and  upwards,  or  (in  the  case  of  a  boroo^) 
having  a  separate  court  of  quarter  sessions,  shall  be  included  in  an? 
union  of  districts  formed  under  this  section  without  the  consent  of 
the  local  authority  of  such  district  or  borough. 

"Not  less  than  twenty-eight  days  notice  that  it  is  proposed  to 
make  an  order  under  this  section,  shall  be  given  by  the  Loc&l 
Government  Board  to  the  local  authority  of  any  district  proposed 
to  be  included  in  the  union,  and  if  within  twenty-one  days  after 
such  notice  has  been  given  to  any  such  authority  they  give  notice  to 
the  Local  Government  Board,  that  they  object  to  the  proposal,  the 
Local  Government  Board  may  include  their  district  in  the  union  bj 
a  provisional  order  but  not  otherwise. 

'*  There  may  be  assigned  by  the  Local  Government  Board  to  the 
district  medical  officer  of  any  uuion  comprising  or  coincident  with 
any  constituent  district,  such  duties  in  rendering  local  assistance  to 
the  medical  officer  of  health  appointed  for  the  united  districts  as 
the  said  Board  may  think  fit ;  and  such  district  medical  officer  shall 
receive,  in  respect  of  any  duties  so  assigned  to  him,  such  additional 
remuneration  to  be  paid  by  the  local  authority  or  authorities  of  the 
district  or  districts  within  which  his  duties  under  this  section  are 
performed  as  those  authorities  may,  with  the  approval  of  the  Local 
Government  Board,  determine." 

Note  D. 

The  Local  Government  {England  and  Walei)  Act  of  1888. 

Section  17  : — "  (1)  The  council  of  any  county  may,  if  they  see  fit 
appoint  and  pay  a  medical  officer  of  health,  or  medical  officers  of 
health,  who  shall  not  hold  any  other  appointment  or  engage  in 
private  practice  without  express  written  consent  of  the  council. 

(2)  The  county  council  and  any  district  council  may  from  time  to 
time  make  and  carry  into  effect  arrangements  for  rendering  the 
services  of  such  officer  or  officers  regularly  available  in  the  district 
of  the  district  council,  on  such  terms  as  to  the  contribution  by  the 
district  council  to  the  salary  of  the  medical  officer,  or  otherwise,  as 
may  be  agreed,  and  the  medical  officer  shall  have  within  such  district 
all  the  powers  and  duties  of  a  medical  officer  appointed  by  a  district 
council. 

(3)  "So  long  as  such  an  arrangement  is  in  force,  the  obligation  of 
the  district  council  under  the  Public  Health  Act,  1875,  to  appoint 
a  medical  officer  of  health  shall  be  deemed  to  be  satisfied  without 
the  appointment  of  a  separate  medical  officer." 
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ADDRESS 

Bt  a.  M.  fowler,  MJnst.C.E. 

(Member.) 

FBESIDEKT  OF  THE    CONFEEENCE. 


Having  been  called  upon  to  preside  at  tins  Conference  of 
Municipal  Officers,  with  whom  I  am  professionally  allied,  I  feel 
it  incumbent  upon  me  to  refer  to  some,  at  least,  of  the  questions 
which,  in  my  opinion,  call  for  the  serious  considei'atioii  of  all 
whose  duty  it  is  to  endeavour  to  improve  the  health  and 
>anitary  condition  of  the  people. 

The  initial  features  standing  out  most  prominently  to  my 
discernment  are : — 

1.  The  housing  of  the  poor  and  working  classes. 

The  improvement  in  the  condition  of  the  dwellings,  and 
the  development  of  facilities  to  meet  this  end. 

2.  The  improvement  in  the  surfaces  of  the  streets  and 

ground  in  our  midst. 

3.  The  water  supply  for  domestic  use. 

With  regard  to  the  first  of  these  essentials  I  am  of  opinion 
that  it  is  futile  to  endeavour  to  gain^-or,  shall  I  say  mature — a 
condition  of  hygiene  in  the  absence  of  satisfactory  dwellings 
l>eing  provided  for  the  poor;  for  it  is  here  where  the  initial 
stage  of  contagious  diseases  invariably  germinates.  The  question 
of  housing  the  poor,  we  all  know,  has  been  discussed  from  time  to 
time  during  the  past  eighteen  years,  and  hundreds  of  thousands 
<>f  pounds  have  been  expended  on  what  has  been  called  the 
improved  system  of  building  blocks  of  artisans  dwellings,  and  I 
am  free  to  admit  .that  it  is  an  improvement  on  the  former  state 
of  things ;  but  on  the  other  hand  it  is  (in  my  opinion)  as  yet 
far  from  satisfactory.  Some  of  these  blocks  stack  (so  to  speak) 
together  as  many  as  1,000  individuals  under  one  roof  during  the 
night  It  is  true  a  through  ventilation  is  obtained  in  the  day- 
time ;  but  this  is  not  secured  during  the  night.     To  house  the 
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poor  in  such  heaps  is  not  the  best  way  of  meeting  the  difficulty; 
inasmuch  as  the  rents  are  excessive  and  there  is  no  chance  of 
the  tenant  becoming  the  owner  of  his  home,  the  number  of 
people  per  square  yard  of  laud  is  excessive.  The  crowding 
together  of  so  many  under  one  roof  tends  to  the  absence  of 
independence  and  has  a  demoralising  effect.  And  again,  the 
houses  erected  after  the  Local  Government  Model  Bye-laws 
-^-demanding  a  through  passage  and  ventilation,  with  ground 
space  at  the  back  or  side — have  a  tendency,  and  do,  creati* 
much  self-sacrificing  on  the  part  of  the  tenant,  inasmuch  as 
the  rooms  have  often  to  be  let  off  to  lodgers  owing  to  the 
necessary  high  rents ;  whilst  the  back-yard  premises  often 
become  occupied  with  poultry  and  an  accumulation  of  rubbish, 
resulting  in  filth.  I  have  therefore  come  to  the  conclusion 
that  the  back-to-back  house  self-contained  (as  so  extensivelv 
constructed  at  Leeds  on  the  modern  plan)  is  the  best  class  of 
house  for  the  working  man,  for  the  following  reasons  : — 

There  is  as  a  rule  4  square  yards  for  each  person  under 
one  roof,  and  nearly  llf  square  yards  of  appropriated  land  area 
(to  centre  of  streets)  as  compared  with  the  excessive  number  of 
])ersons  per  square  yard  under  one  roof  in  artisans'  dwellings. 

These  cottages  are  built  in  blocks  of  eight — ^four  back  to  back, 
with  a  twelve  yards  street  in  front,  with  a  space  of  1 5  feet  at 
the  end,  or  between  each  block. 

The  streets  are  well  paved  and  the  insterstices  of  the  stones 
are  filled  in  with  asphalte  run  in  hot,  and  the  footpaths  flagged. 

The  land  upon  which  the  houses  are  built  is  freehold,  and 
invariably  the  tenant  is  the  owner. 

These  cottages  are  the  most  cleanly  of  any  such  dwellings  in 
large  towns. 

The  outcome  of  all  this  is  that  the  working  classes  are 
settled  and  nearly  three-quarters  of  the  householders  are  owners 
(through  the  Building  Societies)  of  the  houses  in  which  they 
live. 

As  an  instance  of  self-reliance,  a  working  man  in  Leeds  pays 
3s.  or  4s.  per  week  including  interest,  until  the  principal  and 
interest  amounts  to  £40  or  £50.  He  then  withdraws  and 
purchases  a  house  for  say  £160  borrowing  the  difference,  viz., 
£120  from  the  Society.  But  he  has  to  pay  3s.  per  week  to  the 
Society  for  twenty  yoars  more  when  the  house  becomes  his 
own ;  otherwise  he  would  have  to  pay  as  tenant  to  a  landlord 
4s.  3d.  per  week,  and  the  house  would  not  be,  of  course,  his 
own.  Tliousands  of  houses  have  been  built  in  this  way,  and 
there  is  no  part,  so  built,  overcrowded.  Compare  this  with,  say 
the  Victoria  Square  block  for  example,  where  a  three-roomed 
house  is  charged  5s.  6d.  down  to  one  room  2s.  per  week,  and  no 
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chance  of  the  tenant  becoming  the  owner,  the  death-rate  when 
deaths  in  hospitals  are  taken  into  account  in  connection  there- 
with is  upwards  of  sixteen  per  thousand. 

The  true  artizan  has  a  horror  of  dependence,  as  all  true 
Britons  have  ;  therefore  an  effect  of  patronising  should  be 
sought  to  be  avoided  by  giving  him  a  chance  of  self-reliance, 
control,  and  independence,  and  ensuring  him  (as  I  have  shewn) 
of  having  the  profits  of  his  own  savings. 

The  Royal  Commissions'  Report  of  1884  condemned  the 
leaseholders  system  as  detrimental  to  the  health  and  prosperity 
of  the  working  classes.     The  Report  says : — 

"Evidence  has  also  been  given  as  to  the  system  of  the 
middlemen,  of  house  jobbers,  house  farmers,  or  house  knackers ; 
for  by  all  these  titles  are  designated  those  persons  who  stand 
between  the  freeholder  and  the  occupier,  and  who  fix  and 
receive  the  rent  of  tenants*  houses.  The  covenants  to  repair, 
cleanse,  paint,  and  keep  the  drains  in  order  are  attended  with 
an  indisposition  to  enforce  the  troublesome  and  costly  process. 
The  system  of  building  on  leasehold  land  is  a  great  cause  of 
the  many  evils  connected  with  overcrowding,  unsanitary  build- 
ings, and  excessive  rents.  This  appears  to  be  conclusively 
proved  by  the  evidence  of  Lord  Wm.  Compton,  Mr.  Boodle 
(the  agent  of  the  Marquis  of  Northampton),  Mr.  Vivian,  of 
Cranbourne,  and  others. ' 

Building  owners  endeavour  to  avoid  this  and  the  improved 
sanitary  legislation,  and  complain  of  the  excessive  rates  arising 
thereout* 

Take  Leeds  as  compared  with  a  leasehold  town.  Here  the 
working  classes  are  settled,  less  discontent,  less  inducement  to 
strike  and  leave  the  town  having  become  owners  of  property 
in  it 

There  is  a  story  of  a  titled  gentleman  who  on  arriving  at 
Leeds  Railway  Station,  and  having  some  little  time  to  look 
at  the  town,  inquired  of  the  porter  what  the  place  was  noted 
for.  *'  Why,"  says  the  man,  "  I  don't  know  of  anything  but 
trade  and  religion  here,  Sir." 

Forty  years  ago,  previous  to  the  introduction  of  Building 
Societies  for  the  benefit  of  the  working  man,  the  death-rate  was 
40  per  thousand ;  now  it  ranks  with  the  healthiest  of  manu- 
facturing towns  in  the  Kingdom.  The  saving  in  life  value  in 
Leeds  now  as  compared  with  even  twenty  years  ago  is  calculated 
to  be  £82,229  per  year,  the  value  of  a  life  being  on  the  estimate 
of  Dr.  Farr  at  £159  per  average  head. 

Next  in  importance  to  the  construction  and  maintenance  of 
cottage  houses  is  the  construction  and  cleanliness  of  the  streets 


406  ADDRESS. 

in  large  towns,  and  the  quick  removal  of  the  filth  therefrom. 
As  there  are  papers  to  be  read  dealing  with  the  disposal  of  the 
refuse,  I  will  simply  refer  to  what  I  may  call  the  transient  state 
of  the  construction  of  street  surfaces. 

The  enormous  saving  cannot  be  estimated  by  the  construction 
of  public  roads  in  large  towns  with  improved  (almost  noiseless) 
hard  wood  pavement,  or  the  improved  asphalted  and  by  the 
constant  removal  of  filth  from  tlie  streets.  At  first  thought 
this  may  not  appear  to  be  of  importance,  but  the  Authorities 
in  large  towns  are  (I  am  sorry  to  say  only  too  slowly)  beginning 
to  realise  the  benefits  which  accrue  therefrom.  The  great 
stumbling  block  is — What  will  it  cost?  and  as  it  is  one  of  the 
mattei*s  that  cannot  be  clearly  shewn  on  the  books  of  the 
Corporation  where  the  benefit  arises,  it  does  to  an  incompre- 
hensive  mind  appear  an  extravagant  work  to  form  the  streets 
of  such  material. 

The  noise  of  traffic,  by  the  adoption  of  wood  pavement,  is 
reduced  to  a  minimum,  and  the  deadening  of  sound  to  the 
occupants  of  buildings  adjoining  streets  is  conducive  to  the 
health  of  the  nervous  svstem,  and  enables  business  to  be  trans- 
acted  with  ease  and  comfort.  The  preservation  of  horse-flesh, 
not  only  by  reducing  the  friction  in  vehicles  passing  over  the 
surface,  but  by  the  wear  and  tear  of  the  vehicles,  is  enormous, 
and  results  in  the  working  expenses  of  vehicular  traffic  being 
considerably  reduced.  The  accumulation  of  dust  and  dirt  is 
also  reduced. 

The  joints  or  interstices  of  the  material  are,  in  Manchester, 
filled  in  with  asphalte  and  tar,  which  further  tends  to  prevent 
the  accumulation  of  dirt. 

There  is  no  doubt,  as  many  medical  men  throughout  the 
country  have  shewn,  that  the  floating  particles  in  the  atmosphere 
aggravate  Bronchitis,  and  create  lung  diseases,  as  in  manu- 
factories where  the  dust  of  coal,  sand,  steel,  cotton  and  bemi), 
also  from  stone  quarries  where  the  workmen  suffer  by  inhalation. 
But  the  suspended  matters  in  the  air  in  large  towns  chiefly 
consist  of  dust  from  refuse  and  organic  matter,  and  imperfectly 
consumed  particles  of  coal. 

The  minimising  of  these  defects,  the  protection  of  tradesmens* 
goods  from  dust  and  dirt,  and  the  economy  by  utilising  horse- 
flesh, all  result  in  enormous  saving  which  cannot  possibly  be 
shewn  in  the  books  of  any  public  authority,  but  whicn  above  all 
must  conduce  to  the  health  of  the  people,  and  so  reduce  the 
death  rate — which  means  economy. 

I  would  now  refer  to  another  sanitary  matter,  and  that  is  the 
importance  of  a  supply  of  soft  water,  especially  to  large  towns. 
The  benefits  and  economy  arising  therefrom  in  its  various  appli- 
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cations  and  use  is  enormoas  when  the  digits  of  account  arising 
thereout  are  added  up  and  the  total  ascertained. 

I  refer  especially  to  the  water-supply  to  the  woFking-classes  ; 
which  is  now  claiming  the  attention  of  the  London  County 
Council,  and  which  has  been  the  subject  of  inquiries  by  the 
Koyal  Conunissioners,  more  particularly  since  1850,  to  the 
present  time. 

The  importance  of  securing  a  soft  water  for  domestic  pur- 
poses and  for  generating  steam  in  boilers  for  motive  power 
cannot  be  over-estimated.  The  hardship  of  having  to  use  liard 
water,  enforced  upon  the  working-classes,  is  one  of  the  most 
serious  matters  for  correction  for  the  attainment  of  health  and 
cleanliness,  inasmuch  as  it  is  evident  to  any  observant  mind 
that  wherever  excessive  hard  water  is  used,  washing  clothes  are 
practically  abandoned  and  dark  clothes  are  substituted  to  save 
the  trouble  and  expense  of  washing.  Hard  water  involves  the 
use  of  a  considerable  amount  of  soda  and  sometimes  lime,  which 
is  destructive  to  linen  and  all  washing  garments.  It  destroys 
the  colours  and  the  fabric,  and  as  the  expense  of  a  garment 
must  be  estimated  by  the  cost  it  is  to  the  individual  from  the 
time  it  is  purchased  to  the  time  it  is  worn  out.  For  instance,  a 
working-man's  shirt  at  first  may  cost  say  3«.,  and  if  washed  say 
forty  times  would  amount  to  6«.  8ci.  for  washing  alone.  The 
saving  in  labour  and  soap  and  in  the  destruction  of  the  material 
would  be  at  least  one-half. 

Tlie  saving  in  cooking  and  in  the  brewing  of  tea,  and  in 
bathing  in  soft  water,  results  in  economy  and  pleasure.  The 
cleansing  of  the  body  becomes  more  frequent  by  having  at 
hand  the  use  of  a  soft  water,  which  is  a  luxury,  and  therefore 
an  inducement  to  its  use,  which  is  not  the  case  where  hard 
water  is  supplied. 

This  is  not  a  philanthropic  view  to  take  on  behalf  of  the 
working  classes,  but  it  may  be  said  to  be  a  selfish  one,  inas- 
much as  the  health  of  the  poor  is  a  protection  to  the  rich,  for 
in  the  absence  of  such  provisions  for  health  which  can  be 
offered  by  the  reduction  of  labour  and  expense  in  the  materials 
used  for  cleansing.  The  rich  cannot  live  without  the  poor,  and 
as  the  germs  of  contagion  float  through  the  air  for  hundreds 
and  even  thousands  of  miles  like  the  pollen  of  a  weed,  it 
naturally  follows,  and  indeed  it  is  commanded,  that  the  cleanly 
home  or  the  rich  must  be  duplicated  in  the  cottage. 

The  next  important  topic  before  the  public  is  the  purification 
of  sewage  before  the  effluent  therefrom  is  allowed  to  discharge 
into  rivers  and  streams.  A  great  deal  has  been  said  of  late — 
volumes  of  papers  read  and  lectures  given  on  this  subject — and 
at  least  twenty  schemes    are   now  before   the    public   which 
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show  that  this  object  of  purification  can  be  attained.  But 
when  the  cost  of  the  work  is  analysed  it  is  found  next  to  im- 
possible to  cany  most  of  them  into  practical  use. 

The  filtration  of  sewage  to  gain  this  end  is  looked  to  with 
some  prospect  of  success,  both  through  land  where  it  is  in 
many  cases  effectually  done,  and  through  artificial  filter  beds; 
in  the  latter,  iron  in  its  various  forms  and  pigments  is  brought 
to  bear  in  solving  the  question.  It  is  very  dangerous  to  deviate 
from  mother  earth  and  abandon  nature's  purifier  for  artificial 
contrivances. 

Notably  in  the  case  of  Antwerp  where,  in  1851,  extensive 
works  were  laid  down  for  the  purification  of  the  wat^r  pumped 
from  the  river  Nethe  for  the  supply  of  the  inhabitants  of 
Antwerp.  Briefly — filter  beds  were  constructed  in  1885  com- 
posed of  spongy  iron  and  sand,  and  everything  went  on  well 
and  in  perfect  order,  and  good  results  obtained  until  the  scheme 
had  been  workinff  some  eighteen  months,  and  most  singular  to 
say  that  after  this  period  it  was  found  that  the  soft  nature  of 
the  water  of  the  river  Nethe,  into  which  the  sewage,  from  a 
population  of  97,000  from  three  towns,  flows,  before  it  was 
pumj)ed,  softened,  and  dissolved  the  iron  to  some  extent,  and 
it  was  found  that  a  thin  film  of  carbonate  of  lime  formed 
beneath  the  surface  of  the  filter  beds,  with  the  result  that  the 
spongy  iron  has  now  to  be  applied  by  means  of  revolving  filters. 
Of  course  this  adds  considerably  to  expense  in  labour,  motive, 
power,  and  material ;  but  it  goes  to  show  that  this — one  of  the 
best  specimens  of  purifying  objectionable  water  has  to  be 
re-arranged  and  constructed.  We  must,  therefore,  look  with 
caution  upon  all  new  patented  schemes  which  set  forth  an 
artificial  means  for  purifying  sewage  and  water. 

The  subject  that  has  been  specially  selected  for  consideration 
at  the  Conference  is  the  Construction  of  Refuse  Destructors. 
Certain  papers  have  been  selected  describing  various  systems 
in  use,  some  of  which  will  be  read  by  the  inventors  of  the 
apparatus ;  but  it  must,  of  course,  be  clearly  understood  that 
the  selection  does  not  in  any  way  imply  the  approval  of  the 
Congress  with  regard  to  any  of  the  apparatus  described. 
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By  FRANCIS  VACHER,  F.R.C.S., 

(Fellow). 

PBESIDENT  OF  THE  CONTEBENCE. 


My  first  duty  is  to  welcome  you  here,  to  a  Conference  which 
has  been  wisely  and  considerately  provided  for  by  those  who 
have  organised  The  Sanitary  Institute  Congress  in  this  city. 
We  may  rest  assured  that  our  conferring  together  on  topics 
relating  to  our  duties  and  daily  work  will  be  beneficial  to  our- 
selves and  increase  our  usefulness  to  the  public  we  serve.  I 
would  suggest  that  the  subjects  selected  for  debate  be  opened 
simply  and  concisely,  and  discussed  with  calmness  and  modera- 
tion, and  I  trust  that  we  may  approach  each  subject  unbiased, 
fully  desirous  to  learn  what  we  can  about  it,  and  not  without 
diffidence  as  to  our  own  attainments. 

I  have  thought  that  you  will  possibly  expect  from  me,  as  your 
President  on  this  occasion,  some  words  of  counsel  and  advice, 
and  as  these  are  commodities  all  are  more  willing  to  dispense  than 
receive,  I  shall  not  disappoint  you.  However,  I  will  be  brief. 
By  reading,  attendance  at  lectures,  and  some  practical  instruc- 
tion, you  (I  am  speaking  to  each  individually)  prepare  for  your 
examination  which  you  pass  in  due  course  and  obtain  the 
certificate.  Then,  legally  qualified,  you  apply  for  a  post  and 
obtain  it,  and  forthwith  the  responsibilities  and  obligations  of  a 
sanitary  inspector  are  yours.  As  you  are  a  true  man,  your  first 
question  on  being  thus  fairly  launched  for  life's  work  is  "  how 
can  I  make  myself  as  thorough  and  efficient  a  sanitary  inspector 
as  possible  ?  "  The  counsel  1  have  to  give  will,  I  think,  assist 
you  to  answer  this  question. 

Do  your  tUmost  to  conserve  your  health.  I  put  this  first, 
because  with  the  arduous  duties  you  are  called  upon  to  perform 
health  is  absolutely  indispensable.  Many  hours  of  your  day 
are  commonly  spent  in  squalid  courts  and  squalid  homes,  and  if 
von  are  to  pass  scathless  where  there  is  disease  and  death  and 
every  noxious  thing,  you  must  be  in  good  condition,  like  the 
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athlete  trained  for  a  contest.  As  you  can  hardly  escape  breath- 
ing much  foul  air  at  work,  have  a  care  that  the  air  you  breathe 
in  the  evening,  when  work  is  done,  and  at  night,  is  as  pure  as 
you  can  obtain.  When  it  is  practicable,  live  in  the  suburbs  or 
right  out  in  the  country.  Sleep  from  10  or  11  o'clock  till  6, 
and  see  that  your  bedroom  is  directly  supplied  with  fresh  jur. 
Provide  yourself  with  a  bath-room,  and  be  sure  that  personal 

cleanliness  is  a  first  consideration.     Accustom  vourself  to  dailv 

»♦  • 

exercise  (walking  or  cycling)  in  the  fresh  air.  Take  your  meals 
regularly  and  let  your  food  be  nutritious  and  digestible.  Alco- 
holic liquor  you  are  better  without ;  and  as  for  tobacco  I  would 
say  that  if  you  want  soothing  you  have  not  reached  the  standard 
of  health  an  inspector  should  attain  to. 

Continue  your  studies.  Do  not  think  that  because  you  have 
passed  an  examination  you  may  cease  studying.  Education  is 
only  begun  at  school  or  in  preparation  for  a  profession — to  be 
worth  anything  it  must  be  continued  through  life.  Read 
systematically  a  little  everj'  day,  and  be  careful  to  select  the 
best  text  books.  Be  gradually  acquiring  more  and  more 
information  in  the  various  topics  connected  with  your  vocation. 
Do  not  be  discouraged  by  the  contemptuous  term  "a  smat- 
tering,"— what  but  that  can  anyone  attain  to  when  the  field  is 
so  wide  ?  However,  if  there  is  one  subject  more  than  others 
that  deserves  your  special  attention,  which  will  be  more  than 
others  useful  to  you,  it  is  physics — the  science  treating  of  the 
general  phenomena  of  nature  with  their  causes  and  effects, 
and  of  the  varieties  of  energy  which  we  know  as  heat^  light, 
electricity,  &c. 

Cultivate  a  habit  of  minute  obseroation.  You  have  heard  of 
Sir  Richard  Owen,  the  naturalist.  When  he  was  a  young  man 
in  the  Artillery  Company,  at  the  coronation  of  the  Queen,  he 
was  put  on  guard  at  Bunhill  Row  gate.  Whilst  standing  there 
he  began  to  observe  the  movements  of  the  jaws  of  the  sheep  as 
they  ruminated — he  noted  that  the  movements  were  all  in  one 
direction,  and  numbered  from  thirty-three  to  thirty-seven 
between  each  swallow.  Thus  Owen  quite  early  in  life  took  note 
of  what  others  would  neither  see  nor  think  of.  Lyell,  Agassis, 
Darwin,  Pasteur  (I  could  mention  a  score  of  names  as  familiar), 
had  also  this  happy  characteristic  of  seeing  what  those  around 
them  failed  to  see.  You  have  heard  the  old  story  "  Eyes  and  no 
eyes."  Two  lads  took  the  same  walk  over  the  heath  and 
through  the  meadows, — one  saw  nothing,  while  the  other  was 
stirred  with  delight  as  nature  displayed  lor  him  the  marvels  of 
plant  and  insect  life.  What  you  see  and  prove  is  more  really 
your  own  than  what  you  know  of  or  learn.  Book-study  counts 
for  much,  but  knowledge  you  win  for  yourself  counts  for  more. 
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Cultivate,  then,  this  habit  of  close  observation.  Inseparably 
associated  with  it  is  the  habit  of  inquiry.  Both  will  develop 
together.  You  will  see  many  things  you  do  not  understand — 
never  weary  of  asking  "how"  and  '*why."  Newton  saw  an 
apple  fall  and  asked,  why?  After  years  of  thought  and  work 
came  the  answer — the  law  of  gravitation.  James  Watt  sees 
the  lid  of  the  kettle  lifted  and  asks,  how  is  this  force  to  be 
utilized  ?     Years  later  came  the  answer — Watt's  steam  engine. 

The  inspector  who  looks  close  and  inquires  the  reason  why, 
is  the  man  who  is  quick  at  resource,  solves  little  practical 
problems,  extemporizes  tests,  discovers  the  cause  of  effluvia, 
and  finds  a  way  out  of  any  ordinary  difficulty. 

Be  explicit  and  exact.     Mr.  Matthew  Arnold  has  sung  the 

E raises  of  lucidity,  and  no  doubt  in  argument  or  exposition 
eing  lucid  (clear)  is  of  first  importance ;  however,  the  inspector 
is  not  ordinarily  called  on  to  argue  while  he  is  daily  making 
statements  and  writing  reports — what  is  specially  required  of 
him  is  explicitness  and  exactness.  Explicit  means  literally 
"unfolded" — ^an  explicit  report  or  statement  unfolds  the  whole 
matter.  An  exact  report  or  statement  givies  precise  particulars. 
Now  the  great  defect  in  the  reports  of  young  inspectors,  new 
to  their  work,  is  that  the  statements  therein  are  more  or  less 
vague  and  indefinite.  A  report  is  a  formal  document  or  entry 
in  a  book,  and  the  information  it  conveys  should  be  exact 
and  complete,  or  it  is  of  no  value.  When  I  read  in  a  trades- 
man's circular  that  "an  enormous  stock  of  most  fashionable 
summer  goods  will  be  offered  at  an  alarming  sacrifice,"  I  am 
not  surprised  at  a  little  hyperbole  or  want  of  exactness  in  the 
announcement.  Advertisements  are  commonly  written  in  what 
has  been  euphemistically  called  "the  language  of  commerce." 
When,  however,  an  inspector  reports,  with  equal  vagueness, 
that  the  common  lodging  houses  in  his  district  were  inspected 
and  found  in  fairly  good  order,  or  that  the  dairies,  cow-sheds, 
and  milk-shops,  were  on  the  whole  satisfactory,  I  am  both 
surprised  and  dissatisfied. 

For  any  use  I  can  make  of  such  a  report,  it  mi^ht  as  well 
never  have  been  written.  As  regards  common  lodgmg  houses, 
I  want  to  know  how  many  there  are  in  the  district ;  if  they  are 
all  duly  registered;  the  extent  of  accommodation  provided;  the 
number  of  inspections  made  ;  if  any  cases  of  infectious  disease 
have  been  reported ;  the  number  and  nature  of  offences  (under 
the  local  bye-laws)  detected  ;  the  number  of  prosecutions  insti- 
tuted ;  the*  results,  &c.  As  regards  dairies,  cowsheds  and  milk 
shops,  I  require  information  on  the  same  lines.  How  many  dairy- 
men are  registered ;  have  the  local  authority  made  regulations 
in  respect  of  the  trade;  the  number  of  inspections  made;  if  any 
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ADDRESS 

Bt  the  lady  mayoress  of  LIVERPOOL 

(MRS.   W.  B.  BO  WRING). 
PBE8IDENT    OF    THE     CONFEEBNCB. 


In  opening  this  Conference  on  Domestic  Hygiene,  it  is  neither 
necessary,  nor  would  it  be  fitting,  that  I  should  occupy  your 
tune  with  an  address  of  any  length — seeing  that  we  are  to  listen 
to-day  to  papers  read  by  those  whose  wide  experience  and 
depth  of  knowledge  render  them  far  abler  exponents  of  the 
theories  they  wish  to  promulgate  than  I  could  possibly  be.  I 
will,  therefore,  confine  myself  merely  to  a  few  general  remarks 
upon  the  subject  which  we  are  assembled  here  to  discuss,  and 
tne  reasons  why  it  is  well  that  we,  as  women,  should  in  this 
Sanitary  Congress  have  a  recognised  position  to  maintain  and 
an  organized  gathering  of  our  own.  It  has  been  truly  said : 
**  Architects  may  build  houses  which  in  point  of  structure  shall 
be  very  temples  of  Hygeia,  but  woman  will  ever  make  them 
nurseries  of  disease  and  death  so  long  as  she  ignorantly  violates 
household  sanitary  law ;  "  and  yet  in  spite  of  the  accuracy  of 
such  a  statement  how  little  is  done,  or  rather  how  much  more 
is  needed  to  be  done,  in  order  to  train  girls  to  a  right  estimate 
of  the  value  of  those  sanitary  laws,  and  to  give  them  an  oppor- 
tunity to  acquire  that  intelligent  knowledge  of  hygiene  and 
sanitation  which  is  so  absolutely  essential  to  the  physical  and 
moral  welfare  of  both  individuals  and  communities.  In  these 
days  of  advanced  thought  we  hear  much  of  "the  rights  of 
women "  and  "  the  revolt  of  the  daughters,"  movements  that 
have  for  their  aim  the  increased  freedom  of  the  sex,  but  still, 
when  all  is  said,  the  household — the  home,  remains  woman's 
true  kingdom,  it  is  there  her  sway  is  paramount,  it  is  there  her 
influence  is  supreme ;  its  interests  should  be  her  first  considera- 
tion, its  maintenance  and  improvement  lie  nearest  to  her  heart. 
How  best  to  inculcate  the  desire  for  this  improvement  amongst 
our  less  fortunate  sisters ;  how  most  wisely  and  sympathetically 


ch  teaching  as  will  conduce  to  a  higher  standard 
ilth  and  for  their  homes,  should  be,  it  seems  to  me, 
■  of  our  conference  to-day. 

er  was  a  time  when  sanitation,  or  to  put  it  more 
ilth  in  the  house,"  was  so  much  discussed,  so  talked 
u  about  as  at  iht:  present  time,  one  miglit  almost  say 
ecome  a  fashionable  craze  and  that  in  the  flood  of 
ks,  pamphlets,  publications  and  lectures  poured  upon 
ime  fear  of  our  being  swept  away  bv  a  delnge  of 
md  our  grasp,  instead  of  standing  firmly  on  the  solid 
iractical  common-sense ;  and  tSd-fasbioned  people 
lake  their  heads  and  quote  "wheu  ignorance  is  bliss 
»e  wise."  How  much  the  better  or  happier  are  we 
'  our  painfully  acquired  knowledge  of  "  bacilU"  and 
and  "  germs,'*  what  need  to  be  told  that  disease  and 
irk  in  the  air  we  breathe,  in  onr  food  and  drink,  in 
t  beneath  our  feet ;  to  these  we  would  reply — much 
wcause  disease  is  jireventable,  and  death  may  be 
nd  even  a  little  knowledge  is  not  a  dangerous  thing 
;  is  accurately  learnt  an<l  can  he  imparted  intelli- 
lother  less  well  informed. 

itonded  that  in  these  matters  women  should  trench 
ovince  of  men,  but  the  drainage,  ventilation,  and 
ur  houses,  the  purity  of  water,  milk,  meat,  Sx.,  the 
ration  and  cooking  of  food,  cleanliness  in  the  person 
:ho  care  of  cliildren  and   nursing  of  the  sick,  the 

of  infectious  diseases  and  removal  of  all  impurities 
ider  disease,  these  and  kindred  subjects  should  come 
aching  of  domestic  economy,  and  every  girl  should 
thorough  training  and  e.\aniiuation  in  them,  as  will 
I  leave  school  equipj^'d  with  i-eal  practical  knowledfie 
Fail  to  be  of  the  greatest  help  to  her  in  after  life. 
ling  should  he,  1  consider,  available  for  rich  and 
>r  if  needful  for  our  own  childi-en,  bow  much  more 
t  for  the  children  of  the  poor  who  have  to  fight  the 

against  such  terrible  odds  in  our  great  cities  and 
listricts  of  our  land.  In  tlie  scheme  then  of  tech- 
on,  side  by  side  with  classes  for  cooker\%  laundry 
:  and  the  like,  it  seems  to  me  that  some  teaching  of 
i-all  the  first  rudiments  of  sanitation  should  find  a 
lildren  should  be  taught,  as  far  as  possible  by  prac- 
!tration,  the  gi'ounclwork  of  real  house-wifen" ; 
J  lessons  on  the  structure  of  the  human  frame, 
y  diagrams,  might  be  used  tfl  explain  what  are 
ents  of  these  bodies  of  ours  in  order  to  maintain 
;h;  and  the  principles  of  ventilation,  the  why  and 
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wherefore  of  good  air  versus  bad  in  our  homes  might  be 
explained.  Such  a  sclieme  has  been  adopted  in  London  in 
connection  with  the  Board  Schools,  and  is  found  to  work  well ; 
some  of  the  questions  set  for  the  '^house-wifery  "  examination  of 
these  classes  in  July  last,  have  come  under  my  notice,  and 
while  simple  and  easy  of  comprehension  they  are  all  framed 
with  a  view  to  their  utility.  That  such  classes  have  not  been 
formed  elsewhere  in  connection  with  the  board  schools  of  our 
provincial  towns  may  possiblybe  due  to  the  somewhat  expensive 
machinery  required,  for  in  order  that  the  children  may  be 
efifectually  taught  and  trained,  it  has  been  found  necessary  to 
fit  up  and  furnish  two  or  three  rooms,  a  miniature  "  house  "  in 
fact,  where  all  that  pertains  to  the  requirements  of  kitchen, 
beilroom,  sitting  room,  &c.,  are  provided,  and  in  which  there  is 
daily  marmalpractice  in  actual  housework  conducted  on  sanitary 
principles,  The  girls  are  instructed  in  the  kitchen  how  to 
guard  against  waste  in  the  preparation  of  food,  and  how  to 
dispose  of  the  refuse  that  is  so  often  allowed  to  accumulate  in 
the  dwellings  of  the  poor  until  it  becomes  a  source  of  danger  and 
infection ;  in  the  bedroom  the  best  method  of  safe  and  effectual 
ventilation  without  draughts,  and  how  to  keep  it  wholesome  and 
clean  ;  and  in  the  parlour  how  to  combine  beauty  and  comfort 
with  strict  economy,  and  to  make  it  cheerful  and  bright  and 
pleasant  upon  such  small  means  as  a  working  man  has  at 
command.  This  is  what  has  been  and  what  ought  to  be  done 
for  the  children,  and  side  by  side  with  the  desire  to  train  the 
younger  generation  to  a  useful  knowledge  of  the  laws  of 
hygiene,  there  comes  naturally  the  wish  to  improve  the  habits 
and  condition  of  the  women,  of  the  wives  and  mothers  and 
sisters  of  the  working  men,  in  whose  hands  lies  so  largely  the 
power  to  make  or  mar  the  comfort  of  the  home. 

For  some  time  there  has  been  a  movement  stirring  in  this 
direction,  ladies  trained  as  Health  Lecturers  have  in  many 
(hstricts  given  short  useful  addresses  at  mothers'  meetings, 
plain  talks  on  household  topics,  in  which  they  have  sought  to 
gain  the  confidence  of  the  women,  to  sympathise  with,  and 
counsel  them  in  their  household  difficulties  and  family  cares, 
and  while  plainly  pointing  out  the  evils  resulting  from  dirty 
slovenly  habits,  and  want  of  order,  encouraging  them  in  every 
desire  for  improvement,  proving  to  them  by  clear  and  practical 
demonstration  that  life  or  death  may  lie  concealed  even  in  a 
grain  of  dust,  or  a  drop  of  water. 

To  be  thoroughly  helpful,  however,  these  lectures  should,  I 
think,  be  followed  up  by  home  visitation  where  practicable, 
when  by  the  exercise  of  tact  and  kindly  feeling  many  useful 
hints  may  be  offered,  without  giving  offence,  on  the  sanitary 
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LECTURE  TO  THE  CONGRESS, 

By  GEORGE  BLUNDELL  LONGSTAFF,  M.A., 

M.D.OXON.,  F.R.C.P. 
(Fellow). 


THE  OVERCROWDING  OF  HOUSES  UPON  LAND. 

I  IK)  not  think  it  is  at  all  necessary  for  me  at  a  meeting  of 
this  Institute,  or  at  a  meeting  in  Liverpool,  to  say  anything 
to  you  about  the  great  importance  of  hygiene ;  but  having 
received  an  invitation  to  come  to  lecture  to  vou,  it  occurred 
to  me  that  "  the  overcrowding  of  houses  upon  land "  might 
perhaps  be  a  useful  subject  to  choose.  A  great  deal  has 
been  said  about  overcrowding  people  in  houses,  but  I  do  not 
think  80  much  has  been  said  about  overcrowding  houses 
upon  land  as  the  importance  of  the  subject  deserves.  I 
am  at  the  prcvsent  moment  particularly  interested  in  this 
matter,  because  the  responsibility  has  been  thrown  upon 
me  by  the  London  County  Council  of  carrying  through  !rar- 
liament  "The  London  Building  Act,  1894,"  possibly  the  longest 
private  bill  that  has  ever  passed,  consistmg  as  it  does  of  218 
clauses.  It  has  appeared  to  me  that  we  are  liable  io  certain 
dangers  in  the  present  state  of  sanitary  science,  and  amongst 
them   is   a   tendency  to  specialise,  to   get   into  too  narrow  a 

Soove  ;  I  say,  with  great  deference  in  the  presence  of  so  many 
edical  Officers  of  Health,  that  I  have  long  thought  that 
there  is  a  tendency  amongst  members  of  the  medical  profession 
to  pay  too  great  attention  to  diseases  of  the  zymotic  class, 
and  I  think  there  is  also  amongst  the  laity  who  interest  them- 
selves in  sanitary  matters  too  great  a  tendency  to  concern  them- 
selves only  with  drains.  It  is  a  common  thing  with  people  to 
think  that  the  word  sanitarian  means  exclusively  one  dealing 
with  drains.  No  greater  mistake  could  possibly  be  made,  etymo- 
logically  or  as  a  matter  of  fact. 

I  may  remind  you  of  this  fact,  that  whereas  in  England  and 
Wales  the  diseases  of  the  zymotic  or  infectious  class  cause  one- 
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sixth  of  the  total  deaths,  the  deaths  from  phthisis  or  consumption 
and  diseases  of  the  lungs  together  amount  to  as  much  as  one- 
fourth  of  tlie  total  deaths.  And  speaking  of  Liverpool,  I  may  say 
the  case  is  even  more  striking.  In  last  year  in  Liverpool — I  will 
not  trouble  you  with  the  numbers — one-sixth  of  the  deaths,  as 
in  England  and  Wales,  were  from  diseases  of  the  zymotic  class, 
but  no  less  than  one-third  were  from  diseases  of  the  lungs- 
including  phthisis.  What  is  the  inference  to  be  drawn  iTom 
this  state  of  things  ?  Surely  that  those  diseases  which  destroy 
the  greater  number  of  lives  must  be  themselves  most  deserving 
of  study. 

In  the  first  place,  speaking  generally,  diseases  of  the  lungs 
must  be  caused  by  something  or  other  connected  with  the  air, 
and  it  has  been  amply  shown  by  your  neighbour,  if  I  may  so 
speak  of  him.  Dr.  Kansome,  of  Manchester,  and  others,  that 
the  especial  cause  of  some  of  these  lung  diseases  is  bad  air  or 
defective  ventilation.  Now,  ventilation  is  a  very  difficult 
subject  from  the  engineering  or  mechanical  point  of  view, 
and  I  feel  very  little  doubt  that  we  may  experience  some 
of  the  difficulties  of  ventilation  before  this  meeting  is  con- 
cluded. But  even  more  serious  than  the  mechanical  is  the  moral 
difficulty.  The  appliances  you  provide  are  not  used.  People 
will  shut  up  windows  and  appear  to  rejoice  in  living  in  a 
stuffy  condition  of  the  atmosphere,  which  I  cannot  help 
thinking  must  be  gratifying  to  the  bacillus  tuberculosis. 
Nevertheless,  if  people  are  to  have  means  of  ventilating 
their  rooms  it  is  necessary  that  they  should  have  air  round 
their  houses,  and  this  is  the  particular  point  I  wish  to  call 
your  attention  to  to-night. 

There  is  another  reason  which  makes  this  a  subject  of  par- 
ticular importance  in  the  present  day.  You  are  probably 
aware,  no  doubt  you  have  heard  a  great  deal  on  the  subj^t, 
of  the  movement  of  the  country  populations  into  the  toiJVTis. 
Well,  now,  this  is  a  matter  of  which  I  have  made  a  considerable 
study,  and  I  think  it  is  quite  possible  you  may  not  be  aware 
that  the  movement  of  populations  from  the  country  into  towns 
is  not  a  peculiarity  of  England,  but  is  actually  occurring 
in  every  country  in  the  inhabited  globe  that  publishes  any 
statistics.  It  may  differ  in  degree — no  doubt  it  does — ^but  so 
far  as  I  am  aware  it  occurs  in  its  greatest  extent  probably  in 
two  such  different  places  as  France  and  the  colony  of  Victoria; 
also  in  New  England  and  other  parts  of  the  United  States- 
The  movement  from  the  country  to  the  towns  is  one  of  the 
most  serious  social  facts ;  it  means  that  a  large  proportion  of  the 
young  must  be  brought  up  in  towns.  We  all  know  very  well 
that  towns,  from  the  very  nature  of  things,  are  less  healthy  than 
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the  country,  and  therefore  it  is  especially  incumbent  upon  us 
to  do  everything  we  can  to  diminish  the  evils  at  present  affecting 
them.  For  instance,  just  to  give  you  an  idea  of  the  change 
that  is  going  on,  let  me  quote  the  census  returns.  In  I80I 
there  were  63  per  cent,  of  the  people  in  England  and  Wales 
living  in  towns,  but  at  the  last  census  of  1891  there  were  72 
per  cent.,  or  nearly  three-fourths.  The  majority  of  these  must 
necessarily  follow  occupations  more  or  less  sedentary.  The 
more  laborious  occupations  of  the  ai*tizans  are  more  and  more 
performed  by  machinery,  so  that  the  men  who  crowd  into 
towns  have  at  the  same  time  less  chance  of  attaining  health, 
and  less  opportunity  for  physical  development.  I  am  nappy  to 
say  that  in  England,  to  a  degree  which  does  not  probably  exist 
elsewhere,  the  strong  and  vigorous  spirit  of  the  people  leads 
them  always  to  keep  athletics  in  the  front,  and  in  that  lies 
possibly  the  salvation  of  our  rising  youth. 

There  are  two  forms  of  athletics  which  have  come  into  use 
within  my  own  recollection,  which  are  of  general  application4 
and  to  which  I  attach  the  greatest  importance.  There  is  the 
doubly  useful  institution  of  volunteering,  which  appeals  to  the 
patriotism  of  thousands  of  people,  and  is  of  immense  value 
in  taking  them  out  of  the  towns  and  giving  them  healthy  exer- 
cise, and  there  is  also  the  great  development  of  cycling. 

One  of  the  best  social  signs  we  see  at  the  present  aay  is  the 
rapid  spread  of  parks  and  open  spaces,  for  which,  I  think,  our 
thanks  are  largely  due  in  the  first  place  to  the  enthusiasm  of 
Miss  Octavia  Hill,  to  whom  England  owes  so  much,  and  in  the 
second  place  to  Lord  Meath.  Under  the  influence  of  such  men 
and  women  they  have,  as  the  Americans  say,  "  caught  on." 
Everywhere  there  is  an  addition  to  our  parks  and  open  spaces. 
I  am  a  member  of  the  minority  of  the  London  County  Council, 
and  1  usually  vote  on  the  wrong  side,  but  I  am  happy  to  say  I 
have  voted  time  upon  time  in  the  "  aye  "  lobby  for  the  purchase 
of  parks  and  open  spaces,  and  have  been  every  time  on  the 
winning  side. 

I  wish  to  say  something  personal  to  the  inhabitants  of  this 
city,  and  if  I  say  anything  against  Liverpool  1  hope  and  believe 
that  I  say  it  in  the  most  sincere  spirit  of  friendliness,  amongst 
other  reasons  because  some  of  my  ancestors  were  either  bap- 
tised or  married  in  St.  Nicholas'  Church.  Liverpool  is  a 
specially  interesting  place  to  sanitarians,  for  from  the  first 
beginning  of  sanitary  statistics  it  occupied  the  conspicuous 
})osition  of  being  the  very  nadir  of  sanitation.  In  every  column 
of  figures  issued  it  was  at  the  bottom  of  long  lists  of  death- 
rates,  thus  showing  its  appalling  insanitary  condition,  and  this 
wont  on  for  a  very  long  time.     Do  not  think  that  Liverpool  by 
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SO  doing  did  no  service.  If  it  had  not  been  for  the  short- 
comings of  Liverpool  I  do  not  think  that  sanitation  woald  erer 
have  reached  the  successful  point  at  which  it  now  stands ;  so 
that  the  awful  example  that  liiverpool  set  in  self-sacrificing 
herself  did  more  to  advance  the  cause  of  sanitation  in  this 
country  than  perhaps  anything  else. 

We  can  only  make  advances  in  sanitation  by  starting  from 
something  very  bad,  and  I  think  there  are  three  things  which 
may  distinctly  be  put  down  as  great  levers  of  progress :  first, 
there  was  the  cholera  epidemic  of  1849,  which  stirred  the  whole 
country  in  such  a  way  as  it  has  not  been  stirred  since ;  secondly, 
there  was  the  Crimean  war  of  1854,  and  the  sufferings  of  our 
troops  before  Sebastopol,  to  which  we  owe  nearly  tne  whole 
of  modem  hygiene,  not  only  in  England  but  in  the  whole 
world,  and  to  which  we  owe  the  present  excellence  of  our 
system  of  hospital  construction,  barrack  construction,  and  I 
think  I  may  add  school  construction.  We  owe  more  to  that 
war  than  to  anything  else,  except  possibly  to  the  high  death- 
rate  which  existed  in  Liverpool. 

Now  something  must  be  said  in  explanation  of  this.  You  are 
all  aware  that  at  the  end  of  the  last  century,  and  in  the  earlv 
part  of  this  century,  there  was  an  unprecedented  development  of 
manufactures  in  Lancashire  and  Yorkshire.  The  increasing 
development  of  machinery  led  to  the  rapid  employment  of 
larger  and  larger  numbers  of  operatives.  They  were  drawn 
from  the  agricultural  districts,  and  poured  into  the  towns  to 
get  the  high  wages  paid  in  mills.  On  this  account  two  or  three 
tilings  operated  and  produced  most  disastrous  results.  These 
people  wanted  houses,  and  houses  had  to  be  erected  near  their 
employment,  so  it  was  necessary  to  crowd  them  together.  Thev 
wanted  houses  at  low  rents,  and  it  was  necessarv  to  build  them 
cheaply.  Then  look  at  it  from  the  moral  side.  It  was  said 
that  these  people  came  from  little  hovels  in  the  country — ^^^err 
likely  mud  houses — where  they  lived  many  in  one  room,  and 
were  greatly  overcrowded;  and  no  doubt  the  houses  given 
them  in  Liverpool  and  other  towns  were  better  than  those  they 
inhabited  before.  But  people  did  not  see — they  did  not  think — 
they  had  not  sufficient  scientific  imagination  to  see,  that  it  is  one 
thing  for  a  man  to  live  in  a  mud  hovel  in  a  tiny  village,  and 

Suite  another  thing  when  there  are  one  to  five  hundred,  or  even 
ve  thousand  houses  crowded  together  without  any  surrounding 
country  air,  or  any  of  the  other  mitigating  circumstances  which 
environ  the  agricultural  labourer.  Well,  people  were  housed 
in  this  fashion,  and  what  the  consequences  were  we  know  pretty 
well.  Liverpool  people  know,  because  they  are  paying  very 
heavily  for  them  at  the  present  day. 
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That  was  the  stone  age  of  sanitation,  there  was  practically 
nothing  known  about  it,  or  anything  thought  about  it.  But 
two  things  happened  in  1847 ;  there  occurred  the  great  famine 
in  Ireland,  and  as  you  all  know,  some  of  you  may  remember  (I 
do  not  remember  it  myself  because  it  was  two  years  before  I 
was  bom)  that  famine  was  accompanied  by  the  emigration  of 
large  bodies  of  poor  Irish  people,  who  came  to  Liverpool  to 
seek  employment.  They  came  at  the  same  time  as  Liverpool 
was  rapidly  developing,  and  were  attracted  by  the  demand  for 
labour  at  the  docks ;  because  as  factories  grew  in  Lancashire 
and  Yorkshire,  the  docks  had  to  be  increased  to  make  way  for 
the  growing  traffic.  They  poured  into  Liverpool,  and  no  doubt 
stimulated  the  building  of  houses,  which  they  overcrowded.  It 
is  diflScult  to  say  what  the  death-rate  of  Liverpool  was  in  1847, 
because  it  is  difficult  to  estimate  what  the  population  was ;  but 
it  is  known  that  a  large  number  of  additional  persons  were  in 
Liverpool  in  that  particular  year  who  afterwards  spread  about 
and  settled  down.  Your  Medical  Officer  of  Health  (Dr.  Hope) 
informs  me  that  the  death-rate  was  62  per  thousand  in  that 
year ;  it  is  even  said  to  have  been  69,  but  I  think  jou  will  be 
on  the  safe  side  when  you  say  that  the  death-rate  in  the 
whole  borough  was  not  under  60  per  thousand.  These 
Irish  had  more  or  less  settled  down  when  in  1849  there  came 
the  great  visitation  of  the  cholera.  We  know  much  better 
what  the  population  in  Liverpool  was  in  that  year,  and  I  think 
we  may  safely  say  that  the  death-rate  of  the  population  of  the 
borough — not  of  any  one  slum — was  46  per  thousand.  So 
much  for  the  worst  state  into  which  Liverpool  fell. 

What  happened  in  the  Crimean  war  when  things  got  to  the 
worst,  happened  to  you,  and  the  Corporation  most  manfully  put 
their  shoulders  to  the  wheel,  and  I  think  they  have  kept  it 
there  ever  since,  with  very  considerable  results.  If  you  look  at 
the  table  I  am  exhibiting  you  will  see  the  numbers  of  deaths  iu 
Liverpool  in  five  successive  periods  of  ten  years  each.  When 
you  take  long  periods  of  ten  years  each,  the  average  death-rate 
appears  very  much  better  in  any  place  than  the  death-rate  for 
a  single  year.  You  will  see  that  forty  years  of  labour  have 
resulted  in  bringing  down  the  death-rate  from  36  to  26  per 
thousand  of  the  population.  The  population  of  the  city  during 
that  period  has  increased  from  286,000  to  518,000,  or  not  far 
short  of  double ;  the  city  has  now  increased  its  municipal 
boundaries,  and  the  real  aggregation  of  people  is  very  much 
larwsr. 

1  ou  will  perhaps  see  the  whole  matter  more  clearly  when  I 
tell  you  that  had  the  conditions  which  prevailed  under  the  lowest 
of  those  periods  of  ten  years  still  continued  you  would  have  been 
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losing  each  year  5350  lives  which  now  survive.  I  think  those 
who  are  ratepayers  must  admit  that  the  expenditure  of  rates  is 
warranted  when  you  have  the  favourable  result  of  saving  5350 
lives  each  vear.  Nevertheless,  I  am  informed  on  the  authoritv 
of  the  Medical  Officer  of  Health,  that  Liverpool  is  still  the 
densest  city  in  Great  Britain,  and  I  spent  this  morning,  not 
agreeably  in  one  sense  though  not  distressingly  in  another,  with 
your  excellent  building  surveyor,  Mr.  Goldstraw,  in  going 
through  some  of  the  most  attractive  portions  of  Livei-pool 
starting  from  the  Municipal  Offices  and  wandering  about  in  a 
direction  towards  this  College.     We  saw  the  worst  that  Liver- 

Eool  has  now  to  present.  The  really  fine  sights  of  Liverpool  have 
een  destroyed  by  the  energy  of  the  Corporation,  and  I  believe 
Mr.  Goldstraw  was  almost  disappointed,  that  he  could  not  show  a 
Liverpool  slum  completely  up  to  the  mark.  He  did,  however, 
take  me  over  an  area  comprising  a  block  of  buildings  which  I 
am  informed  has  a  population  of  no  less  than  2,000,  (and  one 
therefore  in  regard  to  which  we  may  somewhat  trust  the 
figures) ;  whose  death-rate  for  several  years  has  reached  from  50 
to  60  per  thousand.  These  are  large  numbers,  much  larger 
than  Liverpool's  most  unhealthy  wards,  and  they  are  comparable 
to  Liverpool's  death-rate  in  the  year  of  the  great  Irish  famine 
and  the  epidemic  of  typhus  fever  that  followed  it. 

It  does  not  do  to  take  a  picked  area,  but  I  find  you  have 
seven  wards  with  an  aggregate  population  of  108,000— and 
therefore  a  population  wliich  is  free  from  the  statistical  fal- 
lacies which  attach  to  small  populations.  If  I  take  five— 
St.  Paul's,  Great  George,  Pitt  Street,  Scotland,  and  St.  Anne's— 
with  a  population  of  nearly  9^^,000,  I  find  that  the  average 
death-rate  over  ten  yeai*s — 1883  to  1892 — was  34  per  thousand. 
Then  if  we  take  Exchange  and  Vauxhall  wards,  which  come  to 
the  very  doors  of  the  municipal  offices,  and  have  an  aggregate 

nulation  of  13,400,  the  average  death-rate  was  41  per  thousand. 
3n't  find  anything  quite  like  that  in  London.  I  am  not  ahle 
to  give  you  rates  for  smaller  areas,  but  Scotland  ward  in 
Liverpool,  with  a  population  verging  on  34,0U0,  has  a  death- 
rate  of  34  per  thousand,  higher  than  the  rate  in  any  division  of 
London.  The  Strand  Division,  with  a  population  of  24,00(^ 
has  a  death-rate  of  33  per  thousand ;  Whitechapel,  population 
75,000,  27  per  thousand  ;  St  George's-in-the-East — ^also  over- 
crowded— population  46,000,  death-rate  29 ;  and  Holbom, 
population  33,000,  death-rate  30  per  thousand.  You  see  the 
highest  we  get  in  London  is  33. 

Before  going  further,  I  should  like  to  add  there  is  oue  other 
test,  sanitarians  are  accustomed  to  apply  to  populations,  and  one 
which,  for  obvious  reasons,  gets  over  some  difficulties — ^that  is,  to 


GEOBGE  BLUEBELL   LONGSTAFF.  423 

compare  the  number  of  deaths  of  young  children  to  the  births 
in  the  same  year — ^by  which  you  know  the  population  and  the 
deaths.  We  then  find  that  these  same  districts  of  Liverpool 
have  nearly  all  of  them  death-rates  far  liigher  than  that  of  the 
City  of  London — very  high  indeed — running  from  202  to  247 
deaths  under  one  year  to  the  births.  In  this  way  you  have 
confirmation  of  the  fact  that  your  death-rates  are  very  much 
higher  than  in  London,  where,  in  the  worst  districts,  we  get 
from  155  to  229.  There  is  a  'district — the  East-end  of 
London — which  resembles  the  North-end  of  Liverpool  in 
this  respect,  that  both  are  largely  inhabited  by  what  I  may 
call,  in  the  strict  sense  of  the  word,  foreigners — largely 
inhabited  by  people  of  another  rjice,  who  come  over  from 
another  country;  people  largely  distinguished  by  different 
habits,  which  habits  are  generally  not  better  than  those  of  the 
country  which  receives  them,  and  people  speaking  generally, 
in  a  low  state  of  civilization.  Of  course  I  allude  to  the  tish 
in  Liverpool,  and  the  foreign  Jews  who  have  recently  invaded 
London.  In  the  case  of  each  there  are  poverty,  overcrowding, 
filth  to  a  very  considerable  degree,  and  bad  habits  generally. 
But  they  differ  in  two  respects.  The  Irish  in  Liverpool  die 
rapidly ;  the  Jews  in  London  die  slowly.  It  is  a  considerable 
trouble  to  our  Medical  Officers  of  Health — no  doubt  Dr.  Hope 
here  thinks  he  has  his  trouble  —  but  Mr.  Shirley  Murphy 
cannot  make  out  why  in  Whitechapel  they  die  no  faster  than 
in  other  parts  of  London.  It  is  this  fact  which  has  caused 
him  trouble.  Some  say  it  is  the  \'itality  of  the  Hebrew  race. 
I  do  not  know. 

After  inspecting  the  Ford  Street  area  I  had  some  conver- 
sation with  a  remarkably  fine  sergeant  of  police,  and  with  such 
A  fine  specimen  I  thought  there  was  something  to  be  said  for 
Municipal  Police.     I  cross-examined  him  about  the  habits  of 
the  people,  and  asked  him  whether  there  was  much  drinking  in 
the  neighbourhood.     "  Well,"  he  said,  "  not  so  much."     But 
after  a  while  I  found  that  this  statement  was  relative.    "  There 
might  be  some  places  where  there  was  more."     It  was  quite 
piam  this  policeman  would   not   give   them   a   character   for 
sobriety.     But  when  I  inquired  from  a  police  constable,  who 
accompanied  me  round  the  Bell  Lane  area  (in  Whitechapel), 
he  said,  "  I  have  been  on  the  beat  two  years,  and  I  think  I 
have  only  seen  two  drunken  people."     That,  I  believe,  con- 
stitutes the  difference  between  the  two — that  whereas  the  Irish 
affect  "  Mountain  Dew,"  I  think  the  Jew  prefers  the  beverage 
provided  by  the  East  London  Water  Company.     I  do  not  wish 
to  make  any  sensational  statements,  although  I  am  a  temperance 
man,  because  I  think  they  are  often  much  exaggerated  ;    but  I 
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do  think  anyone  who  knows  the  miserable  condition  in  which 
the  poor  live,  must  feel  that  if  to  their  other  conditions  there  is 
super-added  drinking,  there  is  less  money  to  spend  upon  food 
and  clothing  and  their  homes ;  that  their  children  are  more 
neglected ;  that  it  means  a  lower  state  of  living,  and  thus  among 
the  poor,  apart  from  its  direct  effects  on  health,  excessive 
drinking  leads  to  an  enormous  increase  in  the  mortality. 

Dr.  Farr  laid  down  the  definite  law  that  the  death-rate 
varied  in  mathematical  ratio  according  to  the  density  of  popu- 
lation, and  for  a  long  time — particularly  as  long  as  Liverpool 
behaved  itself,  and  had  this  high  death-rate —it  was  tnie. 
Dr.  Newsholme,  in  a  careful  paper  upon  the  Peabody  Dwell- 
ings, says  that  as  regards  these  dwellings  it  is  not  true.  Cer- 
tainly that  is  the  fact,  but  it  must  be  borne  in  mind  that  those 
who  inhabit  these  dwellings  are  a  select  population.  You  must 
remember  this,  that  in  a  place  where  bad  characters  largely 
congregate  you  get  a  high  death-rate.  We  began  to  learn 
before  the  Crimean  war — since  the  armv  medical  returns  were 
first  published,  as  Dr.  Parkes  has  clearly  shown,  that  the  same 
causes  produced  the  same  effects,  whether  in  England,  the 
West  Indies,  or  the  Mediterranean.  In  every  case  where 
troops  were  overcrowded  in  barracks,  there  was  an  enormous 
mortality,  especially  from  consumption. 

As  regards  Manchester  very  good  statistics  have  been 
prepared  oy  Dr.  Tatham  (the  late  Medical  OflScer  of  Health 
of  Manchester,  and  now  Superintendent  of  Statistics  under 
the  Registrar-General),  and  Dr.  Ransome,  which  showed— 
more  particularly  in  reference  to  back-to-back  houses— that 
the  deaths  from  all  causes,  from  phthisis,  from  diseases  of 
the  lungs,  from  zymotic  diseases,  and  the  deaths  of  young 
infants,  increased  according  to  the  proportion  of  bad  houses. 
I  do  not  want  to  trouble  you  with  figures,  but  I  could  have 

a  noted  to  you  the  inferences  of  Mr.  Shirley  Murphy, 
rawn  from  the  census,  showing  a  similar  state  of  things  in 
London,  that  where  the  number  of  houses  or  people  to  the  acre 
increased,  there  also  the  death-rate  increased. 

I  am  not  able  to  show  you  to-night  the  slums  of  Liverpool, 
but  through  the  kindness  of  the  Editor  of  the  Lancet^  I  can 
show  you  a  nimiber  of  photographs  which  have  rather  a 
remarkable  history,  and  which  were  taken  in  the  slums  of 
Hamburg,  a  town  that  suffered  so  much  from  cholera.  They 
are  more  picturesque  than  Liverpool  slums,  because  they  are 
200  or  300  years  older.  [The  slides  were  then  thrown  on  the 
screen].  Now  I  do  not  think  anyone  would  expect  a  high  stan- 
dard of  life  in  such  places,  but  I  do  not  think  there  is  anything 
so  bad  in  Liverpool.     Now  I  want  to  tell  you  one  thing  more 
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about  these  photoo[raphs.  The  Germans,  as  you  are  aware,  are  an 
exceedingly  enlightened  people,  which  certainly  I  should  be  the 
last  to  deny,  but  it  almost  surpasses  the  imagination  to  know 
that  when  the  publisher  of  these  photographs  went  and  had  the 
industry  to  photograph  the  slums  in  order  to  stir  up  the  local 
authorities,  the  latter  intervened,  captured  the  whole  lot  of 
pictures,  and  refused  to  allow  them  to  be  sold  1  I  do  not  know 
whether  Liverpool  does  that,  but  it  does  not  commend  itself  to 
me  as  a  wise  line  of  action.  Lest  I  should  be  thought  severe 
upon  Liverpool,  I  wish  to  say  that  I  cannot  exaggerate  the 
good  work  done  by  the  Corporation  in  recent  years.  There 
is  scarcely  a  court,  certainly  not  a  street,  which  does  not  show 
the  active  interference  of  the  Corporation  in  trying  to  improve 
matters.  I  could  not  help  feeling  sympathy  for  the  I^iverpool 
ratepayers  when  I  saw  what  had  been  done.  The  first  thing  they 
did  was  to  let  air  into  these  courts,  and  accordingly — apart 
from  so-called  sanitary  improvements — they  took  down  houses 
to  let  air  in  ;  and  where  high  walls  surrounded  courts  and  pre- 
vented the  circulation  of  air  they  replaced  them  by  iron  railings. 
In  this  way  they  did  an  enormous  lot  of  work,  but  nevertheless 
they  found  that  what  they  were  doing  was  not  sufficient,  that 
they  must  go  further  and  have  recourse  to  legislation. 

There  is  an  especial  evil  which  affects  more  particularly 
the  North  of  England,  and  that  is  what  are  known  as 
back-to-back  houses.  A  back-to-back  house  is  one  which  has 
no  back  windows,  no  back  door,  and  but  one  external  wall,  and  I 
do  not  think  it  needs  very  much  to  show  you  that  such  houses 
must  necessarily  be  very  unhealthy.  It  is  impossible  to  get  a 
free  current  of  air  through  such  a  house,  and  if  it  has  a 
north  aspect  it  cannot  have  the  sun  shining  into  it.  With  the 
excellent  statistics  of  Drs.  Tatham  and  Kansome,  we  can  accept 
the  fact  that  in  proportion  to  the  number  of  back-to-back 
houses,  the  death-rate  increases. 

Now  I  have  mentioned  the  importance  of  sunlight.  As  long 
ago  as  1844  Mr.  Nathaniel  Bagshawe  Ward,  the  inventor  of 
the  ^  Wardian  case,"  gave  evidence  of  a  general  character 
before  the  Health  of  Town's  Commission  on  the  benefits  of 
sunlight.  In  1877  Messrs.  Downes  and  Blunt  first  brought 
experimental  evidence  to  show  that  sunlight  is  destructive  to 
the  life  of  bacteria,  and  in  the  present  year — fifty  years  after 
his  namesake  —  Dr.  H.  Marshall  Ward  has  completed  a 
most  elaborate  series  of  experiments  on  various  species  of  bac- 
teria— some  disease-producing  and  some  harmless  bacteria — and 
in  all  cases  he  has  found  tliat  sunlight  kills  them  and  that 
even  strong  diffused  daylight  is  adverse  to  their  development. 
Mere,  as   in   so   many  cases,  science,  which   has  been  called 
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by  a  great  writer  organized  common  sense,  supports  bv  rigid 
proof  the  every-day  evidence  that  sunlight  is  healthy  and 
good  for  people.  In  this  association  I  should  like  to  men- 
tion the  name  of  the  late  Mr.  Allison,  Surveyor  for  Manchester, 
whose  plans  of  back-to-back  houses,  published  by  him  and  Dr. 
Tatham,  give  the  fullest  information,  and  of  which,  together 
with  the  pamphlet,  every  one  in  a  crowded  town  ought  to  make 
himself  master.  As  I  said,  the  efforts  of  your  Corporation 
proved  vain,  and  they  found  it  necessary  to  take  powers  to 
prevent  the  erection  of  such  buildings  in  future.  They  then 
adopted  what  is  practically  the  Model  Bye-law  of  the  Local 
Government  Board — that  is  to  say,  at  the  back  of  every  house 
there  must  be  left  a  certain  space  in  proportion  to  the  height  of 
the  house.  This  was  in  operation  in  Liverpool  from  1864 
to  1889,  when  your  Building  Surveyor,  Mr.  Goldstraw,  who 
had  been  for  some  time  the  responsible  officer  for  carrying 
it  out,  found  that  it  operated  with  considerable  harshness* 
[A  slide  was  then  shown  illustrating  the  Model  Bye-law  of  the 
Local  Government  Board  under  which  all  houses  are  to  have 
an  open  space  at  back  according  to  their  height.] 

I  think  those  of  you  who  are  householders  must  know  that 
there  is  such  an  institution  as  the  scullery,  or  washhouse,  and 
it  is  extremely  convenient  to  have  these  at  the  back.  Mr. 
Goldstraw  thought — I  believe  the  idea  is  entirely  due  to  him— 
that  there  would  be  no  harm  in  allowing  at  all  events  some 
portion  of  the  rear  space  to  be  filled  up  with  buildings,  pro- 
vided they  did  not  rise  above  an  angle  of  45  degrees.  He 
thought  there  would  be  no  real  harm,  but  that  it  would  be  a 
great  advantage  in  the  case  of  small  houses,  and  allow  ample 
circulation  of  air.  Having  examined  the  bye-laws  in  various 
places,  the  London  County  Council  came  to  the  conclusion 
that  the  Liverpool  Building  Law  was  the  best  in  the  United 
Kingdom,  and  accordingly  it  was  taken  as  the  basis  for  the 
London  Building  Act,  1894,  which  comes  into  force  on  the 
1st  of  January  next  I  may  add  that  in  my  opinion,  in  spite 
of  all  the  labour  spent  upon  that  Act,  the  Liverpool  Law  still 
remains  the  best  building  code  in  England. 

Now  I  think  it  will  be  convenient  for  me  to  deal  with  the 
matters  that  are  illustrated  by  the  lantern  slides.  The  exist- 
ing law  in  London  permits  the  erection  of  such  buildings  a* 
these:  Here  are  plans  of  what  are  called  artizans'  dwellii^  va 
New  Park  Street,  Southwark.  They  are  overshadowed  by  a 
factory  of  six  storeys,  and  the  people  who  occupy  the  rooms  at 
the  back  look  upon  a  dead  wall  at  a  distance  of  6ft.  lin.  Here 
is  a  picture  of  the  Peabody  Dwellings  in  Victoria  Strtjet,  West- 
minster.    The  Hotel   Windsor  is  separated  from  them  bv  a 
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narrow  street  of  13ft.  9in.  Here  is  a  spot  called  Richards  Place, 
upon  which  some  philanthropic  person — it  is  always  the  philan- 
thropic person  who  does  this— has  built  industrial  dwellings. 
In  them  you  will  see  picturesque  sanitation,  the  W.C.'s  being 
carried  on  girders  above  the  middle  of  the  court.  I  will  now 
show  you  a  diagram  lent  me  by  Mr.  Robt.  Williams,  an  architect 
who  has  devoted  a  good  deal  of  time  to  writing  in  support 
of  the  increased  powers  given  by  the  London  Building  Act  just 
passed.  These  dwellings  were  erected  quite  lately  m  White- 
chapel — ^in  fact,  I  think  they  are  not  yet  finished — ^and  they 
are  six  storeys  in  height.  That  one  has  seven  storeys.  They 
will  not  be  well  favoured  in  the  matter  of  light  and  air,  because 
the  total  area  of  the  site  is  1,700  square  yards,  and  1,300  people 
are  housed  upon  it.  I  ask  you  to  imagine  what  chance  of 
health  these  people  will  have.  Here  is  another  plan  lent  by  Mr. 
Williams,  and  it  shows  the  especial  peculiarity  of  London  I 
wish  to  call  attention  to. 

There  is  a  difference  between  slums  that  are  made  and  slums 
that  grow.  In  Liverpool  they  are  made;  in  London  they 
«n^w.  In  Liverpool,  the  worst  of  all  conceivable  plans  was 
«leliberately  adopted  and  for  years  carried  out  on  an  enormous 
scale.  In  London,  rural  suburbs  gradually  turn  into  slums. 
In  that  street  in  old  times  there  were  houses  with  gardens ; 
the  modern  plan  has  been  to  erect  dwellings  and  cover  the 
whole  of  the  gardens.  The  once  ample  open  area  is  now  only 
a  small  one.  Here  is  a  picture  of  erections  in  Little  Wild 
Street,  St.  Giles's,  and  is  an  instance  of  grossly  insanitary 
buildings  being  erected  as  recently  as  1883.  What  chance  can 
these  buildings  have  of  securing  light.  The  St.  Giles's  Board 
applied  to  the  Metropolitan  Board  to  do  something  in  the 
matter,  but  the  latter  said  "No,  the  Metropolitan  Building 
Act  is  complied  with."  At  a  later  stage  they  applied  to  the 
County  Council,  in  the  meanwhile  the  Housing  of  tne  Working 
Classes  Act  had  been  passed,  and  we  got  some  of  these  storeys 
closed.  Therefore  we  had  the  anomaly  of  a  building  erected 
as  late  as  1883  in  compliance  with  the  building  laws  of  London, 
and  which  by  another  Act  was  closed  as  unfit  for  human 
habitation. 

I  have  been  told  over  and  over  again  that  the  Bye-law  intro- 
duced by  the  London  County  Council  was  a  spoliatory  measure. 
I  maintain  that  as  long  as  Parliament  by  one  Act  compels  the 
authorities  to  pull  down  insanitary  dwellings,  it  is  time  you 
should  interfere  to  prevent  such  things  being  created  under 
your  very  eyes. 

I  am  a  member  of  the  minority  of  the  London  County 
Council,   what   is   called   a  "  moderate,"  but   beyond   that   I 
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hold  that  the  art  of  good  government  is  to  interfere  as  little  as 
possible  with  the  people.  I  am  not  in  favour  of  grandmotherly 
legislation.  I  would  even  go  so  far  as  to  say,  as  a  sanitarian, 
that  the  Public  Health  Acts  have  gone  at  least  as  far  as  the 
law  ought  to  go  in  interfering.  I  am  even  inclined  to  think 
that  in  several  respects  they  have  gone  too  far.  The  whole  bias 
to  my  mind  is  against  interference,  but  when  we  are  impelled  by 
circumstances  stronger  than  ourselves,  when  we  are  obliged  to 
defend  ourselves  against  our  neighbours,  and  when  we  find  that 
the  free  action  of  competition  leads  to  such  evils  as  have 
resulted  in  Liverpool,  then  it  is  high  time  in  all  towns  to  inter- 
fere and  say,  such  things  shall  not  be  done  in  the  future. 

I  think  this  discover}'  by  Mr.  Goldstraw  of  what  is  known  as 
**  the  limiting  angle  "  is  of  great  importance,  because  it  secures 
the  greatest  amount  of  air  with  the  least  interference,     I  have 
been  in  some  of  the  houses  to-day,  I  have  seen  the  ofjeration  of 
the  Bye-law,  and  I  do  not  think  anyone  can  say  that  the  inter- 
ference with  the  rights  of  the  owner  is  excessive.     The  amount 
of  light  and  space  given  is  absolutely  the  minimum  required. 
We  asked  for  an  angle  of  45*^,  but  Parliament  has  only  given 
us   one   of   63^°.       These    models   show   what   that    implies. 
In  London  we  have  limited  the  maximum  heiijht  of  houses  to 
80  ft,  and  we  have  secured  some  legislation  you  have  not  in 
Liverpool.     You  will  see  from  some  of  these  plans  that  it  has 
got   more   and  more  common  to  erect  large    buildings,  large 
mansions,  large  hotels,  &c.,  and  in  order  to  get  light  to  these 
buildings  it  is  necessaiy  to  construct  internal  courts  or  shafts. 
These  courts  are  apt  to  be  most  insanitary,  but  the  new  Art 
contains  rigorous  provisions  to  secure  that  they  shall  not  be  too 
constricted ;  moreover,  the  width  of  the  area  between  blocks  of 
buildings  must  be  equal  to  half  their  height.     In  this  point  at 
all  events  London  is  ahead  of  Liverpool. 

I  do  want,  in  conclusion,  to  say  that  I  do  not  think  I  can 
exaggerate  the  importance  of  this  question  of  building  legisla- 
tion. As  a  member  of  one  of  the  local  governing  bodies — one  of 
our  District  Boards  of  Works — something  like  twentv  vears  ac'\ 
I  had  a  great  deal  to  do  with  this  question,  and  I  came  to  tlie 
conclusion  that  the  great  want  in  sanitary  legislation  was  to 
increase  the  restrictions  as  to  the  open  space  round  houses.  My 
connection  with  the  London  County  Council,  and  my  experience 
as  Chairman  of  the  Huilding  Act  Committee,  have  greatly  in- 
creased that  feeling,  and  it  is  one  of  my  greatest  pleasures,  as 
Chairman  of  that  Committee,  that  I  should  have  been  instru- 
mental in  leading  through  Parliament  a  bill  achieving  that  object. 
But  we  have  only  achieved  part  of  our  object.  We  sanitarians 
are  apt  to  be  enthusiasts  and  ride  our  hobbies  to  death,  and  it  is 
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quite  possible  that  the  sober  common  sense  of  Parliament 
has  given  us  as  much  as  we  should  have.  To  those  connected 
with  municipalities  which  have  not  strong  building  bye-laws, 
I  say  *' agitate,  agitate,"  because  it  is  really  an  important  matter. 
We  have  spent  £10,000  in  passing  the  Bill — I  believe  our 
opponents  spent  more — but  I  consider  that  one  single  clause  will 
save  the  County  Council  half-a-million  of  money.  I  say  that 
j>utting  it  as  a  mere  matter  of  pounds,  shillings  and  pence. 
So  far  we  have  been  content  with  much  stronger  powers  for 
the  houses  of  the  working  classes  than  those  of  the  other  classes, 
because  the  latter  can  live  in  any  street  they  like,  while  the 
working  man  in  too  many  cases  cannot  choose ;  and  moreover, 
we  find  that  overcrowding  to  the  worst  degree  occurs  in  the 
houses  of  the  working  classes — with  one  exception.  The  two 
most  insanitary  sorts  of  dwellings  are  those  of  the  working 
classes  and  the  great  blocks  of  mansions,  and  I  feel  convinced 
that  those  clauses  which  limit  the  height  of  such  blocks,  and 
which  regulate  the  admission  of  light  and  air  into  them,  will 
c  infer  most  substantial  advantages  upon  persons  of  the  better 
class. 
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LECTUKE  TO  THE  WORKI^^G  CLASSES, 

By    Sib  JAMES    CRICHTON-BROWXE,  M.D., 

LLJ).,   F.ILS- 


THE  PREVENTION  OF  TUBERCULAR  DISEASE. 

I  BEGIN  what  I  have  to  say  tliis  evening  by  showing  you  a 
lantern  slide,  and  I  must  ask  you  to  note  it  well,  for  it  is  a 
portrait  of  the  arch-enemy  of  mankind  ;  I  mean,  of  course,  in 
a  material  and  not  in  a  spiritual  sense.  These  simple  inoffensive 
looking  little  rods  and  threads,  which,  when  alive,  have  not  even 
the  humble  faculty  of  motion  of  their  own,  are  the  tubercle 
bacillus,  as  it  is  called — a  microscopic  fungus  which  is  the  one 
true  cause  of  consumption  of  the  lungs  and  of  the  bowels,  of 
water  on  the  brain,  of  scrofulous  glands,  bones  and  joints,  of 
lupus  of  the  skin,  of  all  those  tubercular  diseases  in  man  and 
animals,  about  the  prevention  of  which  I  am  to  speak  to  yon. 

I  daresay  you  are  all  aware  that  of  late  years  microscopic 
fungi  of  this  kind,  or  microbes,  infinitely  minute  particles— 
80  minute  that,  as  Professor  Crookshank  has  told  us,  400,000,000 
of  them  could  stand  upon  a  penny  postage  stamp — have  been 
proved  to  play  a  stupendous  part  in  mundane  and  human 
affairs.  Our  improved  microscopes  have  enabled  us  to  watch 
them ;  ingeniously  devised  systems  of  experiment  have  enabled 
us  to  interrogate  them,  and  thus  we  have  satisfied  ourselves 
that  the  study  of  bacteria  and  their  products  is  of  the  utmost 
importance  to  the  welfare  of  our  species. 

Do  not  suppose,  however,  because  I  have  introduced  microbes 
to  you  in  connection  with  the  tubercle  bacillus  that  all  microbes 
are  like  it,  of  a  malign  and  pernicious  nature,  engaged  in  the 

Eroduction  of  disease.  On  tne  contrary,  microbes,  like  human 
eings,  are  good  and  bad,  and  to  those  of  the  former  character 
we  owe  not  merely  many  of  the  comforts  and  luxuries  of  life,  but 
perhaps  our  very  existence  itself.  Like  the  busy  and  benevolent 
fairies  of  the  tales  of  our  childhood,  these  good  microbes, 
although  invisible,  are  incessantly  and  diligently  at  work,  and 
do  us  many  a  signal  service.  They  brew  our  beer  for  us,  and 
ferment  our  wine,  for  where  would  these  be  without  the 
yeast  fungi  t  they  bake  our  bread  for  us  by  converting  starch 
into  sugar,   and   that   into   alcohol,  and   carbonic  acid;    thev 
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grow  our  com  for  us  by  carrying  on  the  process  of  nitrification 
in  the  soil ;  and  they  act  as  scavengers  for  us  by  the  chemical 
changes  they  induce  in  decomposing  organic  matter. 

But  besides  the  good  microbes  we  have  the  bad  ones,  and 
of  these  one  great  class — the  pathogenic,  or  disease-causing — 
has  been  proved  to  be  responsible  for  many  of  the  worst  ills 
that  flesh  is  heir  to. 

These  disease-causing  microbes  or  bacteria  (for  they  are  all 
included  under  that  name)  are  varied  in  form.  When  they 
are  round  or  spherical,  they  are  called  cocci ;  when  they 
are  rod-shaped  or  cylindrical,  they  are  called  bacilli :  and  when 
they  are  twisted  or  screw-shaped,  they  are  called  spirilla. 
They  vary  also  in  their  life  history,  and  they  vary  very  widely 
in  their  effects  on  animals  and  human  beings.  Amongst  them  we 
have  the  drum-stick  bacillus  that  is  responsible  for  tetanus  or 
lock-jaw;  Pfeiffer's  bacillus,  the  short  rodlets  of  which  are 
believed  to  be  the  bearers  of  that  influenza  by  which  we  have 
been  recently  so  grievously  visited ;  the  clubbed  bacillus  of 
Klebs  and  toeffler,  which  sets  up  that  diphtheria,  the  increase 
of  which  amongst  us  is  giving  rise  to  anxiety ;  the  well-marked 
bacillus  of  anthrax,  that  aecimates  our  flocks  and  herds 
as  splenic  fever,  and  communicates  wool  sorters'  disease  to 
human  beings;  the  flagelate  bacillus  of  typhoid  fever;  the 
capsuled  micrococcus  ot  pneumonia;  and  the  comma  bacillus 
of  Asiatic  cholera,  that  is  for  ever  ravajring  the  East,  and  now 
and  again  makes  desperate  raids  upon  Europe. 

And  really,  when  we  consider  these  disease-causing,  these 
reprobate  bacilli,  and  think  of  their  dire  effects,  of  the  pain  and 
weakness,  the  anguish  and  sorrow  and  death  that  it  is  their 
mission  to  spread  over  the  world,  we  are  tempted  to  liken  them, 
small  though  they  be,  to  those  fell  potentates  of  diverse  essences 
who,  according  to  Milton,  assembled  in  council  in  Pandemo- 
nium :  Beelzebub,  Belial,  Moloch,  Mammon,  Rimmon,  Uliemos, 
and  the  rest  of  them,  and  who  since  then 

"  Wandering  o'er  the  earth 
Through  God's  high-sufferance  for  the  trial  of  man," 

have  been  ceaselessly  contriving  against  his  happiness  in  open 
onsUaght  or  in  hidden  ambush.  And,  as  in  the  Stygian  con- 
clave of  Milton's  "  Paradise  Lost "  there  was  one,  uplifted  high, 
"  by  merit  raised  to  that  bad  eminence,"  Satan — the  subtlest 
and  mightiest  of  the  infernal  powers — so  in  the  Synod  of 
Bacteria  there  is  a  bacillus  that  stands  forth  paramount ;  the 
most  cruel,  inveterate,  and  relentless  of  all,  and  that  is  the 
tubercle  bacillus,  which  I  have  already  ventured  to  designate 
the  arch-enemy  of  mankind. 
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And  that  the  tubercle  bacillus  really  deserves  that  appella- 
tion will  be  abundantly  apparent  when  I  tell  you  thiat  the 
diseases  to  which  it  gives  rise  are  the  most  terrible,  deep-rooted 
and  fatal  of  the  scourges  that  afflict  our  present  stage  of 
civilization.  In  1892,  the  last  year  for  which  returns  are 
available,  tuberculosis  in  its  several  forms  caused  63,1)06  deaths 
in  England  and  Wales,  and  in  the  year  1893,  that  is  to  say  last 
vear,  it  caused  1,731  deaths  in  this  your  City  of  Liverpool. 
Vear  by  year  tuberculosis  is  responsible  for  as  great  a  sacrifice 
of  life  in  your  midst  as  occurred  in  the  British  Army  on  the 
field  of  Waterloo,  while  in  England  and  Wales  it  kills  annually 
nearly  three  times  as  many  human  beings  as  perished  iu  the 
whole  British  Army  in  the  Crimean  War,  killed  in  action 
or  dying  of  wounds  or  disease.  Could  we  but  obtain  an 
accurate  record  of  the  ravages  of  this  ruthless  destroyer— 
which  is  not  like  cholera,  a  thing  of  comparatively  modem 
origin,  for  it  has  existed  in  all  ages  ;  which  is  not  like  leprosy, 
limited  to  certain  areas,  for  it  is  spread  all  over  the  world— we 
should  have  an  appalling  revelation  of  human  mortality.  But 
the  figures  of  such  a  death-roll,  frightful  though  they  might  be, 
would  but  feebly  convey  to  us  the  burden  of  misery  and  loss 
that  tuberculosis  has  laid  on  our  race,  unless  we  reflected  on 
the  nature  of  tubercular  disease  and  remembered  that  it  in- 
volves in  almost  every  case,  not  short,  sharp  pangs,  but  long 
drawn  out  suffering  and  distress.  Water  on  the  brain  affecting 
children  is  soon  over,  but  the  other  forms  of  tuberculosis  are  tardy 
in  their  course,  and  consumption,  the  commonest  of  all,  has  an 
average  duration  of  from  two  to  three  years,  lit  up  no  doubt 
here  and  there  by  phosphorescent  gleams  of  fallacious  hopeful- 
ness, but  dark,  dreary  and  pain-fraught  for  the  most  part,  and 
casting  long,  sad  shadows  around.  If  we  remember  further 
that  tuberculosis  carries  off  not  the  aged  and  worn-out  but  the 
young  and  the  promising,  that  it  selects  often  the  brighest  aud 
fairest  in  the  family  circle,  and  that  it  takes  a  special  delight 
in  quenching  the  fire  of  genius  and  robs  us  of  men  like  Spinosa, 
Keats,  John  Sterling,  Kirk  White,  Hood,  David  Grey,  John 
Richard  Green,  and  Clifford,  and  of  women  like  Charlotte  and 
Emily  Bronte  and  Rachel,  when  only  half  their  work  was  done, 
we  shall  faintly  realise  the  calamity  that  tuberculosis  entails  on 
our  species,  and  that  entitles  it  to  be  described  as  the  arch- 
enemy of  mankind. 

Now  this  arch-enemy  of  mankind  has  only  been  properly 
identified  of  late  years.  Of  course  tubercular  diseases  have 
been  long  recognised  and  distinguished,  but  it  was  not  until 
1882  when  Koch  of  Berlin  undertook  the  most  memorable 
research  in  modern  pathology  that  their  dependence  on  the 
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tubercle  bacillus  was  proved.  Before  Koch's  time,  the  particular 
tissue  degeneration  that  is  always  associated  with  tubercular 
disease,  the  tubercle  itself,  was  well  known,  and  it  was  also  well 
known  that  it  contained  some  kind  of  specific  poison,  for  it  had 
been  shown  that  if  minute  portions  of  it  are  taken  from  men  or 
animals  affected  by  tubercular  disease  and  inoculated  into 
healthy  animals,  these  become  affected  by  tubercle,  at  first  at  the 
seat  of  the  inoculation  and  then  by  gradual  circles  of  extension 
throughout  their  systems  generally.  But  the  tubercle  tissue, 
thus  inoculated,  is  a  highly  complex  structure,  and  it  was  Koch 
who  demonstrated  that  its  one  essential  constituent  that  carries 
the  disease  is  the  tubercle  bacillus,  that  he  first  brought  into 
view.  By  ingenious  modifications  in  the  use  of  staining  agents 
in  preparing  the  tissues  for  the  microscope,  he  succeeded  in 
showing  that  it  invariably  contains  one  micro-organism  with 
s|)ecial  character  of  its  own,  different  from  all  others,  which  he 
named  the  tubercle  bacillus. 

When  prepared  and  stained  by  Koch's  method,  tubercle 
bacilli  are  seen  as  delicate  rods  or  little  clippings  of  thread,  thin 
and  rounded  at  the  ends,  straight  or  more  commonly  curved, 
lying  singly  or  in  pairs  or  rows,  varying  in  size  but  generally  1*3 
niicromillimetres  or  microns  in  length,  that  is  to  say  so  small  that 
it  would  take  two  or  three  of  them,  end  to  end,  to  stretch  across  a 
red  corpuscle  of  the  blood,  of  which  there  are  5,000,000  in  a 
cubic  millimetre  of  blood  or  a  drop  the  size  of  a  pin  head.  As 
represented  on  the  screen,  the  tubercle  bacilli  look  far  from  in- 
significant, but  they  are  here  magnified  60,000  times,  and  I  may 
perhaps  best  convey  to  you  what  that  means  if  I  tell  you  that  a 
pin  an  inch  long  magnified  to  the  same  extent  would  be  one 
mile  long,  and  that  1  myself,  if  magnified  to  the  same  degree, 
would,  in  a  recumbent  position,  extend  across  the  country  from 
Liverpool  to  Derby,  a  distance  of  about  70  miles,  and  no  doubt 
attract  the  attention  of  the  inhabitants  of  Mars  as  a  new  and 
magnificent  terrestrial  ship-canal. 

The  constant  association  of  these  minute  bacilli  with  tuber- 
cular disease  was  demonstrated  by  Koch.  He  showed  that  they 
are  invariably  present  in  the  lungs  of  persons  dying  of  con- 
sumption, and  are  to  be  found  in  the  expectoration  of  such 
persons  during  life.  He  traced  them  in  the  ulcers  of  the 
intestines  in  children  dying  of  consumption  of  the  bowels,  along 
the  blood-vessels  of  the  brain  in  those  dying  of  water  on  the 
brain,  in  the  marrow  of  the  bones  of  those  affected  by  scrofulous 
joint  disease,  in  the  skin  of  those  suffering  from  lupus,  and  in  the 
tubercular  nodules,  discovered  in  the  Dovine  species,  in  the 
monkey,  sheep,  rat,  mouse,  guinea-pig,  fowl,  or  other  animal 
subject    to    tubercular    disease.     And    more    than    that,   he 
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established  that  these  bacilli  are  always  most  abandant  when 
the  tubercular  disease  is  most  active  and  where  it  is  spreading 
into  the  surrounding  tissue,  and  that  they  are  never  to  be  seen 
where  tubercular  disease  does  not  exist. 

But  notwithstanding  all  these  demonstrations,  Koch  was  still 
far  from  having  convinced  his  profession  that  the  bacillus  is  the 
true  cause  of  tubercular  disease.  The  bacilli  are,  as  I  have  said, 
most  numerous  around  the  edge  of  a  tubercular  nodule  or  mass, 
where  it  is  growing  and  extending ;  they  dwindle  and  become 
indistinct  and  infrequent  as  we  approach  the  centre  or  original 
starting  point  where  degeneration  is  most  advanced,  and  where 
only  the  debris  of  broken  down  tissue  remains,  and  in  the  centre, 
verj'^  often,  no  vestige  of  them  is  to  be  discovered.  Now  it  was 
pointed  out  that  if  particles  be  taken  from  this  centre  of  the 
degeneration,  where  there  are  no  bacilli,  and  inoculated  in  an 
animal,  copious  crops  of  tubercles,  all  containing  bacilli,  are 
produced.  The  opponents  of  the  bacillary  theory,  therefore, 
argued  that  the  poison  of  tubercle  is  not  necessarily  associated 
with  the  bacillus,  which  is  really  a  result  of  its  operation  or  an 
accidental  concomitant.  But  their  argument  was  answered, 
when  it  was  shown  that  the  tubercle  bacillus  produces  spores  or 
seeds,  specks  much  more  minute  than  itself  and  of  great  vital 
resistance  which  may,  like  the  seeds  of  plants,  remain  latent,  as 
it  were,  in  degenerated  tissue  long  after  the  bacilli  themselves 
have  disappeared,  to  sprout  into  active  life  and  multiplication 
whenever  the  surrounding  conditions  as  regards  nutriment 
moisture,  and  temperature  become  favourable.  These  spons 
or  seeds,  although  indistinguishable  when  isolated,  may  often 
be  seen  to  the  number  of  two  to  six  enclosed  in  the  bacillan* 
rods,  and  they  it  is  that  communicate  the  disease  when  tuber- 
cular tissue  without  visible  bacilli  is  inoculated,  and  that  play 
a  very  important  part,  as  we  shall  see,  in  the  propagation  of 
tubercular  disease  amongst  human  beings. 

But  still,  even  aft«r  the  demonstration  of  the  spores  of  the 
tubercle  bacilli,  Koch's  proof  was  incomplete.  In  all  direct 
inoculations  of  tubercular  tissue  from  man  to  animals,  or  from 
one  animal  to  another,  many  elements  besides  the  tubercle 
bacillus  or  its  spores  are  transplanted,  and  it  is,  of  course,  pos- 
sible that  one  of  these,  and  not  the  accompanying  bacillus  or 
its  spores,  has  infective  properties  and  may  be  cnemically  or 
organically  the  source  of  the  transmitted  disease.  It  was  only 
by  isolating  the  tubercle  bacillus  from  all  its  surroundings, 
inoculating  it  and  it  alone  into  an  animal  with  the  result  of 
setting  up  tubercular  disease  that  an  absolute  conclusion  conld 
be  arrived  at.  And  this  Koch  has  done.  He  discovered  that 
the  bacillus  is  not  exclusively  parasitical,  but  can  live  outside 
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the  living  body  which  is  its  usual  home,  and  he  found  that  the 
solidified  serum  of  blood,  when  kept  at  a  proper  temperature, 
is  a  nutrient  medium  on  which  it  can  thrive  and  multiply ;  and 
then  by  a  series  of  most  delicate  manipulations  he  succeeded  in 
obtaining  pure  unadulterated  cultures  of  the  bacillus.  Under 
strict  antiseptic  precautions  he  dipped  the  point  of  a  needle 
into  a  tubercular  nodule  in  a  newly-killed  animal ;  he  drew  that 
point  across  the  surface  of  some  solidified  serum  in  a  test  tube ; 
he  kept  the  test  tube  in  an  incubator  at  blood  heat,  and  in  a 
proper  degree  of  moisture,  but  protected  against  any  possible 
contamination  by  germs  from  the  air,  and  he  had  the  satis- 
faction of  observing,  in  from  ten  to  fifteen  days,  some  small 
grey  specks  or  tiny  scales  along  the  track  of  the  needle  point 
which  expanded  and  coalesced,  and  which  when  microscopically 
examined  proved  to  be  pure  colonies  of  the  tubercle  bacillus. 
From  the  cultivations  thus  made  invisible  specks  on  the  point 
of  a  needle  were  transferred  to  other  tubes  containing  solidified 
l)loo(l  serum,  in  which  colonies  of  tubercle  bacilli  again  sprang 
np,  and  so  on  through  many  tubes  and  many  generations  of 
hacilli.  And,  last  step  of  all,  Koch  took  the  pure  cultures  of 
tubercle  bacillus  thus  obtained  and  inoculated  them  under  the 
skin  or  into  the  blood  or  serous  cavities  of  healthy  animals,  in 
which  invariably  in  due  course  tubercular  disease  marked  by 
tubercles,  containing  crowds  of  bacilli,  was  developed.  He 
thus  crowned  the  edifice  of  his  great  discovery,  and  put  it 
beyond  cavil  for  ever,  that  this  little  organism  is  the  one  true 
cause  of  tubercular  disease — that  arch-enemy  of  mankind  seek- 
ing whom  it  may  devour,  the  origin  of  the  breathlessness,  the 
cough,  the  hectic  fever,  the  wasting,  of  all  the  dread  symptoms 
that  we  associate  with  consumption,  that  feeder  of  our  grave- 
yards, the  harbinger  of  the  grief  and  desolation  of  many  homes. 
Where  this  bacillus  is  present  there  we  have  tubercular  disease ; 
where  it  is  absent  tubercular  disease  is  not,  and  hence  it  has 
now  become  a  matter  of  routine  practice  to  examine  the  ex- 
l)ectoration  in  every  case  in  which  there  is  reason  to  suspect 
consumption.  Our  diagnosis  is  thus  enormously  aided.  We 
rtre  often  able  to  banish  unnecessary  anxieties  and  fears;  we 
are  often  able  to  detect  the  disease  at  its  beginning  when  it  is 
most  amenable  to  treatment,  and  we  are  often  able  to  estimate, 
hy  the  number  of  bacilli  in  the  expectoration  from  day  to  clay, 
the  rate  at  which  the  lung  structure  is  breaking  down.  The 
<loctor  who,  now-a-days,  in  any  doubtful  case,  omitted  an  exami- 
nation of  the  sputum  or  expectoration  would  be  guilty  of  a 
i^rave  dereliction  of  duty. 

The  tubercle  bacilli  being  the  true  cause  of  tuberculosis — 
and  that  truth   is   now  universally  accepted  by  the  medical 
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profession — it  is  obvious  that  we  must  aim  at  the  destruction 
of  that  bacillus,  at  a  diminution  of  its  virulence,  at  its  exclusion 
from  the  body,  or  at  its  rapid  elimination,  should  it  have  gained 
an  entrance,  in  all  measures  for  the  prevention  of  tubercular 
disease.  Koch  thought  to  take  a  short  cut  to  the  abolition  of 
tubercle.  He  had  noticed  that  the  tubercle  bacillus  is  readily 
killed  outside  the  body  by  various  agents  called  germicides,  such 
as  corrosive  sublimate,  cyanide  of  gold,  carbolic  acid,  ethereal 
oils ;  but,  unfortunately,  most  of  these  germicides  are  poisonous 
to,  or  exert  an  injurious  effect  on  the  tissues,  and  so  could  not 
be  employed  for  the  destruction  of  th*?  bacilli  in  the  body,  even 
had  the  tubercle  been  in  positions  accessible  to  their  application 
in  sufficient  strength  to  prove  fatal.  But  he  knew  that  in 
certain  cases,  for  instance,  in  small-pox,  the  action  of  disease- 
producing  bacilli  upon  the  body  is  modified  by  the  use  of 
vaccines — attenuated  or  mild  cultures  of  the  same  bacillus — 
which  accustom  the  body  to  the  action  of  the  poison  of  the 
bacillus  and  enable  the  tissues  to  resist  it  when  presented  in 
its  more  virulent  form,  or  confer  what  is  called  immunity. 
He  knew  that  the  tubercle  bacillus  cultivated  outside  the  body 
varies  greatly  in  virulence,  according  to  the  nature  of  the  iooi 
on  which  it  is  fed — the  addition  of  a  little  glycerine  to  its 
diet  weakens  it  considerably — and  he  hoped  that  he  might 
attain  an  attenuated  virus  of  tubercle,  which  would  protect 
against  tubercle  just  as  the  attenuated  virus  of  small-pox — the 
small-pox  bacillus  after  being  fed  on  the  tissues  and  juices  of 
the  cow — j)rotects  against  small-pox  when  employed  in  vaccioa- 
tion.  In  this  hope  he  was  disappointed,  but  in  his  pursuit  of 
it  he  hit  upon  some  results  of  a  very  remarkable  character  and 
believed  he  had  discovered  an  agent  that,  like  Pasteur's  inocu- 
lation against  hydrophobia,  would  stop  tubercular  disease,  even 
after  it  had  obtained  a  foothold  in  the  system. 

The  action  of  the  tubercle  bacillus  on  the  living  being  is  due 
not  to  its  mechanical  intrusion  on  the  tissues,  but  to  a  poison  it 
secretes,  which  enfeebles  and  kills  the  living  cells  of  which  the 
tissues  are  made  up ;  and  this  poison  Koch  succeeded  in  separa- 
ting from  pure  cultures  of  the  bacillus  as  a  glycerine  extract, 
which  he  named  tuberculvu  In  a  diluted  condition  this  tuberculin 
injected  into  the  bod\'  was  seen  to  have  no  perceptible  effect  oii 
healthy  animals,  but  to  have  striking  effects  on  animals  already 
affected  by  tubercular  disease.  In  the  latter  it  sets  up  generaJ 
fever  and  local  reaction  around  any  existing  tubercular  deposits. 
It  stimulates  the  cells  in  and  around  these  deposits,  induces 
dilatation  of  the  blood-vessels  and  increased  flow  of  blood  to 
them,  and  leads,  it  is  alleged,  either  to  the  softening,  sloughing 
and  removal  of  the  tuberculous  masses  or  to  the  formation  of  a 
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barrier  of  sound  tissue  around  them,  preventin^r  the  migration 
of  the  bacilli  into  neighbouring  parts,  cutting  off  their  supplies 
of  nourishment  and  compassing  their  death. 

I  am  not  going  to  perplex  you  with  the  theories  as  to  the 
mode  of  action  of  Koch's  tuberculin,  but  there  can  be  no  ques- 
tion that  it  had  powerful  and  even  startling  effects  on  the 
animals  on  which  it  was  first  employed,  and  on  the  human 
beings  to  whom  it  was  subsequently  administered.  In  lupus  in 
the  latter,  the  tuberculous  parts  were  actually  seen  dying,  as  it 
were,  sloughing  away  and  leaving  a  clean  healthy  surface,  and 
it  was  too  hastily  proclaimed  that  tuberculin  was  a  cure  for 
tubercle,  and  that  an  effectual  remedy  had  been  discovered  for 
the  most  disastrous  of  human  maladies.  Thousands  of  consump- 
tive patients  flocked  to  Berlin  to  be  inoculated,  and  at  first  the 
reports  were  favourable,  but  after  a  time  it  appeared  that  the 
recoveries  under  tuberculin  were  not  permanent,  that  its  effects 
were  uncertain,  and  that  in  some  cases,  instead  of  curing  the 
disease  it  led  to  its  increased  activity,  and  early  death. 

Tuberculin  has  certainly  not  fulfilled  the  expectations  that 
were  formed  of  it,  and,  as  a  therapeutic  agent,  it  has  fallen 
into  disuse,  but  we  need  not  on  that  account  despair  of  still 
finding  some  other  substance  that  will  do  what  tuberculin  has 
failed  to  do.  There  are  reasonable  grounds  for  anticipating 
that  unless  folly  and  fanaticism  and  ignorance  are  allowed  to 
prevail  all  over  Europe  and  put  a  stop  to  experiments  on  living 
animals,  we  shall  yet  discover  some  agent  that  will  infallibly 
control  tubercular  disease,  that  will  follow  up  the  tubercle 
bacillus  like  a  sleuth-hound  through  the  tissues  and  exterminate 
it,  wherever  it  may  be.  It  seems  all  but  certain  that  in  the 
antitoxin  of  Tizzoni  and  Cattani  we  have  secured  a  substance 
that  prevents  the  fatal  development  of  tetanus  or  lock-jaw,  or 
cures  it.  It  seems  highly  probable  that  in  the  antitoxin  of 
Behring,  Roux,  and  Kitasato,  we  have  had  put  in  our  hands  a 
weapon  which  will  enable  us  to  reduce  enormously  the  mortality 
from  diphtheria.  I  had  described  to  me  lately  two  desperate 
cases  of  tetanus,  in  which  the  action  of  antitoxin  was  almost 
miraculous,  saving  the  patients  even  at  the  eleventh  hour, 
and  indeed  the  medical  journals  just  now  teem  with  such  cases 
and  with  cases  in  which  the  injection  of  a  few  drops  of  serum 
has  compelled  that  bacterial  thug,  diphtheria,  to  slacken  its 
strangling  grip.  It  is  not,  therefore,  extravagant  to  hope  that 
an  equally  potent  antidote  to  tubercle  will  one  of  these  days  be 
revealed  to  us. 

Potent  antidotes  to  tubercle  are,  indeed,  beiufj  sugrrested 
from  time  to  time.  Within  the  last  month  Dr.  Seymour 
Taylor  has   made   a   preliminary  announcement  that  he  has 
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secured  most  satisfactory  results  in  the  treatmeat  of  con- 
sumption with  aniline,  which  destroys  low  organisms,  and  with 
which  the  tissues  may  be  safely  saturated  to  such  a  degree  that 
they  are  dyed  red  like  a  cotton  or  woollen  fabric ;  while  Dr. 
Viquerat,  of  Geneva,  has  published  abroad  his  discovery  that 
that  long-suffering,  much  derided,  but  always  dignified  animal, 
the  ass,  affords  in  the  serum  of  its  blood  a  sure  remedy  for 
tuberculosis. 

GreAt  prominence  having  been  given  to  Dr.  Viquerat's  alleged 
discovery  by  a  paragraph  in  The  Ttmes^  which  reported  that 
twenty-five  out  of  twenty-seven  patients  suffering  from  consump- 
tion in  the  second  and  third  degree,  who  had  been  given  up  by  their 
physicians  as  lost,  were  curecl  by  it,  I  thought  it  worth  while 
to  make  some  inquiries  regarding  it,  and  enlisted  the  services 
of  my  friend  Dr.  Arthur  Gamgee,  of  Lausanne,  eminent  alike 
as  a  physiologist  and  practical  physician,  than  whom  there  is 
no  one  more  competent  to  investigate  such  a  matter. 

Dr.  Gamgee  visited  Dr.  Viquerat's  laboratory  at  Moudon  on 
the  19th  instant,  and  spent  several  hours  in  listening  to  his 
explanations  and  in  examining  his  apparatus  and  records,  and 
while  acknowledging  his  courtesy  and  candour,  he  has  no  hesita- 
tion in  arriving  at  the  conclusion  that  his  statements  as  to  the 
curative  effects  of  the  serum  of  the  blood  of  the  ass  in  con- 
sumption ai'e  as  yet  unsupported  by  trustworthy  scientific 
evidence. 

This  is  not,  I  believe,  the  first  cure  for  consumption  that  Dr. 
Viquerat  has  introduced  to  the  notice  of  his  profession  and  the 

Eublic,  but  there  is,  as  Dr.  Gamgee  points  out,  nothing  in- 
erently  improbable  in  his  statements.  On  the  contrary,  the 
splendid  results,  just  referred  to,  which  have  followed  the  use  of 
the  antitoxin  of  Tizzoni  and  Cattani  in  tetanus,  and  the  promising 
observations  that  have  been  made  by  Behring,  Kitasato,  ana 
Roux  on  a  similarly  prepared  agent  in  dii)htheria,  predispose  us 
to  believe  that  the  blood  serum  of  an  animal  rendered  immune  to 
tubercle  might  modify  or  arrest  the  progress  of  tubercular' disease 
in  human  beings.  But,  unfortunaely,  Dr.  Viquerat  does  not 
seem  to  have  advanced  much  beyond  the  stage  of  **  no  inherent 
improbability"  in  his  preconceived  notion.  He  is  not  able  to 
adduce  proofs  of  his  allegations  that  will  satisfy  anyone  who  is 
not  dominated  by  a  preconceived  notion,  and  there  is  certainly 
a  large  measure  of  inherent  and  ascititious  improbability  in 
some  of  the  observations  he  quotes  in  corroboration  of  his  views. 
Dr.  Gamgee  found  in  Dr.  Viquerat's  laboratory  an  entire 
absence  of  that  nicety  and  precision  that  are  essential  for 
accurate  results  in  bacteriological  research,  and  he  noticed  in 
some  of  his  processes  a  crudity  which  is  suggestive  not  merely 
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of  error  but  of  danger.  The  blood  of  the  ass,  for  example, 
from  which  the  serum  is  prepared  is  obtained  by  bleeding  with 
an  ordinary  veterinary  surgeon's  fleam,  and  it  is  received  in  a 
large  vessel  which  is  placed  over  ice  for  24  hours,  when  the 
serum  is  separated  and  has  added  to  it  0*5  to  0*75  per  cent,  of 
carbolic  acid,  after  which  it  is  ready  for  use.  As  Dr.  Gamgee 
remarks,  this  process  affords  not  the  slightest  guarantee  that 
the  serum  remains  sterile,  and  there  must  certainly  be  great 
risk  in  using  it  on  the  human  subject. 

Dr.  Gamgee  gathered  that  until  quite  recently  Dr.  Viquerat 
used  for  his  injections  the  blood  serum  of  the  ass  pure  and 
simple  from  animals  which  had  undergone  no  previous  prepara- 
tion. At  present,  however,  he  uses  the  serum  from  an  ass  that, 
not  less  than  six  weeks  or  more  than  three  months  previously, 
has  been  subjected  to  an  intra-venous  injection  of  a  bouillon 
culture  of  the  tubercle  bacillus  and  to  a  subcutaneous  injection 
of  the  same.  He  asserts  that  as  a  result  of  these  injections 
the  donkey  becomes  temporarily  tubercular,  and  that  if  ex- 
amined between  the  fifteenth  and  thirtieth  days  the  lungs  are 
fcund  full  of  miliary  tubercles.  This  tuberculisation  of  the 
donkey,  according  to  Dr.  Viquerat,  which  clears  up  in  from 
the  thirtieth  to  the  fortieth  day,  is  free  from  danger  and  un- 
accompanied by  fever,  and  is  marked  only  by  an  enormous 
increase  of  appetite.  But  for  all  these  observations  of  Dr. 
Viquerat  there  is  no  independent  testimony,  nor  is  he  able 
himself  to  supply  any  exact  data,  or  anything  beyond  meagre 
sLssertions  and  general  statements.  Dr.  Gamgee  could  obtain  no 
information  as  to  the  number  of  animals  experimented  on,  and 
of  course  a  very  large  number  of  experiments  would  be  required 
to  establish  some  of  Dr.  Viquerat's  conclusions,  but  he  discovered 
that  during  the  last  three  months  Dr.  Viquerat  has  only  had 
one  ass  to  furnish  him  with  all  the  serum  used  in  his  therapeutical 
work. 

The  results  of  Dr.  Viquerat's  treatment  of  tubercular  affec- 
tions are  set  forth  in  a  short  report  by  a  medical  man  who  only 
attaches  his  initials  to  it,  but  who  is,  it  may  be  inferred  from 
the  infallibility  of  his  style,  a  very  young  man.  The  report 
contains  a  list  of  twenty-five  cases,  but  an  examination  of  the 
list  reveals  that  there  is  no  guarantee  whatever  for  the  correct- 
ness of  diagnosis  in  these  cases.  Taking  the  only  cases  that 
are  beyond  the  reach  of  gross  error — cases  in  the  third  stage  of 
plithisis,  and  with  cavities,  we  find  that  there  were  seven  such 
wises  treated.  Of  these  one  was  cured  I  Of  the  remaining 
six  one  died,  two  admittedly  had  not  improved  and  were  ob- 
viously worse;  while  the  other  three  are  still  under  treatment  and 
are  said  to  be  somewhat  better.     It  is  to  be  remembered  that 
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Dr.  Viquerat's  experiments  were  begun  in  February  last,  and 
that  his  treatment  of  consumption  has  been  going  on  for  only 
a  few  months.  That  treatment,  even  on  his  own  showing,  is 
not  satisfactory. 

It  is  announced  that  an  institute  is  about  to  be  founded  at 
Geneva  for  the  treatment  of  tuberculosis  by  Dr.  Viquerat's 
method.  It  is  to  be  feared  that  credulous  and  despairing 
consumptive  patients,  trusting  to  exaggerated  accounts  of  its 
success,  will  flock  there  only  to  incur  disappointment,  and  it  seems 
important,  therefore,  that  the  true  nature  of  that  treatment 
should  be  made  known,  and  that  it  should  be  subjected  to 
impartial  criticism. 

But  even  while  buoyed  up  by  the  hope  of  finding  a  trust- 
worthy antidote  to  tubercle  we  are  not  in  the  meantime  justified 
in  sitting  with  our  hands  crossed  waiting  for  the  discovery  of  a 
specific  against  it.  We  have  as  yet  no  cure,  but  we  have  even 
now  means  at  our  disposal  which,  under  existing  circumstances, 
will  enable  us,  if  properly  employed,  greatly  to  circumscribe  the 
ravages  of  tubercular  disease,  and  it  is  towards  these  presently 
available  means  of  prevention  that  I  now  wish  to  draw  your 
attention. 

In  their  widest  sense  these  means  embrace  the  whole  of 
hygiene,  for  whatever  makes  men,  women,  and  children,  healthy 
at  the  same  time  fortifies  them  against  the  attacks  of  their 
tubercular  enemy.  All  sanitary  improvements,  therefore,  tend 
to  reduce  the  mortality  from  tubercle,  and  it  can  be  shown  that 
there  has  been  a  diminution  in  the  number  of  deaths  caused  by 
certain  forms  of  tubercular  disease  owing  to  ameliorations  in  the 
dwellings  and  habits  of  life  of  our  people. 

Sir  George  Buchanan  has  given  us  grounds  for  believing  that 
a  damp  wet  soil  is  very  conducive  to  the  prevalence  of  con- 
sumption in  the  population  living  on  it,  and  has  indeed  shown 
that  in  certain  counties  in  England  there  is  a  relation  between 
the  distribution  of  consumption  and  the  geological  formation ; 
the  consumptive  death-rate  being  high  where  the  ground  is 
moist  and  of  a  character  to  hold  water,  and  low  where  it  is  dry 
and  of  a  character  to  let  water  run  readily  away.  Well,  there 
can  be  no  doubt  that  drainage,  both  in  agricultural  districts  and 
towns,  has  been  carried  out  most  extensively  in  this  country 
during  the  last  forty  years,  and  there  can  be  no  doubt  that 
during  the  same  period  there  has  been  a  steady  fall  in  the 
mort^ality  from  consumption.  In  1852  consumption  caused 
50,594  deaths,  or  at  the  rate  of  2,851  deaths  per  million  of 
the  population  living,  whereas  in  1892  it  caused  only  43,323 
deaths,  or  at  the  rate  of  1,468  per  million  living;  and  the 
noteworthy    fact   is   this,   that   the    diminished   fatality  fn>in 
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consumption  has  in  the  towns  almost  invariably  followed  the 
adoption  of  a  system  of  main  sewers  and  of  house  drainage 
with  drying  of  the  soil.  The  best  drained  towns  on  the  driest 
soils  are  those  that  are  freest  from  consumption,  the  worst 
drained  on  the  wettest  soils  are  those  on  which  it  still  keeps 
the  tightest  hold ;  and  the  moral  is  that  dampness  in  any  town 
or  dwelling  is  an  invitation  to  the  tubercle  bacillus  to  come 
in,  while  dryness  is  a  notice  to  it  to  pass  on  elsewhere. 

The  more  rational  feeding  of  infants  in  recent  years  has,  no 
doubt^  reduced  the  mortality  from  consumption  of  the  bowels ; 
and  I  might,  indeed,  go  on  enumerating  to  you  all  the  modern 
sanitary  advances  on  which  we  pride  ourselves,  and  indicating 
how  they  have  all  influenced,  more  or  less,  the  prevalence  of 
tubercular  disease  amongst  us,  havins^  done  so  by  their  bene- 
ficial effects  on  general  health ;  for  I  want  to  emphasize  the 
truth,  already  referred  to,  that  perfectly  healthy  people  are 
never  successfully  attacked  by  the  tubercle  bacillus. 

But  perhaps  that  statement  may  seem  to  some  of  you  incon- 
sistent with  the  other  statement  jufet  made,  that  the  tubercle 
bacillus  is  really  a  virus  or  poison  acting  upon  the  system.     A 
suflScient   dose   of   strychnia,  you   may   say,   will   kill   a   man 
whether  he  be  healthy  or  unhealthy.     Why  should  not  a  suffi- 
cient dose  of  tubercle  bacillus  do  the  same  ?     And  the  answer 
to  that  interrogation  is  that   the   tubercle   bacillus   is   never 
received  in  a  sufficient  but  always  in  an  infinitesimal  dose^  and 
that,  not  being  an  inert  substance,  but  a  living  organism,  it 
manufactures  its  poison,  and  in  ever-increasing  quantity,  after 
it  has  got  possession  of  its  victims.     And  there  is  a  further 
answer  to  that  interrogation,  which  is  to  this  effect :  that  the 
tubercle  bacillus  never  succeeds  in  invading  the  system  without 
a  struggle,  and  that  the  forces  that  oppose  its  invasion  are 
much   stronger    in    healthy    than    in    unhealthy   individuals. 
Extraordinary  though  it  may  sound,  it  is  veritably  correct  that 
there  are  in  the  animal  economy  what  we  may  call  military  as 
well  as  industrial  cells,  a  standing  army,  or  at  any  rate  a  volun- 
teer corps,  charged  with  the  defence  of  the  organism.      The 
military  cells — white  corpuscles  of  the  blood  and  connective 
tissue  cells — are  of  two  kinds,  large  and  small,  infantry  and 
cavalry,  and  they  instantly  muster  in  force  whenever  any  infec- 
tive bacilli  attempt  to  effect  a  landing  in  the  tissues,  and  then 
a  battle  royal  ensues.     The  small  cells,  the  infantry,  advance 
first  and  throw  out  a  secretion  which  acts  injuriously  on  the 
invading  bacilli  and  cripples  them,  and  then  they  come  to  close 
Qoarters  with  these   enfeebled  bacilli   and  eat  them  up  and 
digest  them ;  and  after  that  the  large  cells,  the  cavalry,  appear 
on  the  scene  and  eat  up  what  remains  of  the  bacilli  and,  I 
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regret  to  add,  very  often  eat  up  their  own  infantry  into  the 
bargain.  Of  course  the  victory  is  not  always  with  the  animal 
cells.  The  invading  bacilli  or  fungi  throw  out  their  poison, 
which  may  stujiify  or  kill  the  cells ;  they  defeat,  or  over- 
j lower,  or  slip  past  them,  and  entrench  themselves  in  some 
favourable  spot  from  which  they  make  sudden  sorties,  or  where 
they  may  long  lie  inactive,  waiting  to  renew  hostilities  at  any 
moment  of  constitutional  embarrassment  or  weakness.  The 
outcome  of  the  contest  depends  on  the  infective  force  of  the 
bacilli  on  the  one  hand  and  on  the  vitality  of  the  cells  on 
the  other,  and  the  vitality  of  the  cells  depends  on  the  state  of 
health  of  the  body  to  which  they  belong,  and  hence  it  is  that 
healthy  j^eople  can  resist  infective  bacilli  when  weakly  people 
succumb  to  them. 

This  is  no  fancy  picture  I  have  drawn,  but  a  literal  descrip- 
tion of  what  takes  place  when  tubercle  bacilli  effect  a  lodgment 
in  the  throat  or  lungs  or  on  any  mucous  membrane,  or  when 
they  are  inoculated  into  a  wound ;  and  how  vast  the  forces 
engaged  in  the  campaign  in  the  case  of  a  tubercular  invasion 
are,  may  be  inferred  from  tlie  computation  that  a  phthisical 
patient  will  often  expectorate  twenty  million  bacilli  in  twenty- 
four  hours.  I  venture  to  affirm  that  there  is  not  one  of 
us  in  this  room  who  has  not  at  some  time  or  other  been 
attacked  by  tubercle  bacilli,  for  they  are  always  about; 
but,  happily,  we  are  in  good  health  at  the  time,  our  defensive 
tissue  cells  were  vigorous  and  vigilant,  and  so  we  defied  the 
intruder ;  we  resisted  the  arch-enemy  of  mankind  and  he  fled 
from  us.  Had  we  been  worn  out  or  debilitated  there  might 
have  been  another  tale  to  tell.  And  it  is  not  only  at  the  first 
onslaught  of  the  tubercle  bacillus,  but  at  every  step  in  its 
advance — should  it  have  gained  a  foothold  in  the  body — that 
this  struggle  between  it  and  the  tissue  cells  is  carried  on ;  inch 
by  inch  its  progress  is  disputed,  and  one  of  the  grand  principles 
in  the  treatment  of  consumption  is  to  restore,  if  possible,  to 
general  health,  and  so  strengthen  the  hands  of  the  defending 
cells.  Whatever  improves  the  nutrition  of  the  tissues  retards 
the  disease,  and  if  the  tissues  can  be  brought  back  to  a  certain 
standard  of  health,  it  is  checked  and  routed  altogether.  What- 
ever lowers  the  strength  and  interferes  with  nutrition  promotes 
the  conquering  career  of  the  bacillus. 

You  will  now  understand  why  a  state  of  robust  health  is  the 
best  protection  against  tubercle,  and  how  all  sanitary  precautions 
may  be  regarded  as  measures  for  its  prevention. 

About  such  general  preventive  measures,  however,  I  do  not 
propose  to  say  more,  but  will  occupy  what  time  you  will  still 
spare  me  in  pointing  out  some  special  protective  measures,  and 
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these  I  shall  consider  in  connection  with  the  chief  channels  by 
which  the  tubercle  bacillus  invades  the  system,  that  is  to  say 
in  connection  with  (1)  hereditary  transmission,  (2)  inhalation 
with  air,  (3)  ingestion  with  food,  and  (4;  direct  inoculation. 

As  to  the  first  of  these,  hereditary  transmission,  it  is  perhaps 
scarcely  justifiable  to  speak  of  it  as  a  channel  of  invasion  of 
tubercle,  for  while  believing  that  a  tubercular  mother  may  in 
rare  instances  communicate  tubercular  disease  to  her  unborn 
offspring,  we  are  not  entitled  to  assert  that  tubercle  bacilli 
or  their  spores  are  ever  directly  handed  down  from  the  parent 
of  either  sex  to  the  infant  in  such  a  manner  as  to  remain  latent 
in  its  tissues  at  birth,  to  become  active,  as  scrofulous  glands  in 
childhood,  or  as  consumption  in  youth.  Several  eminent 
authorities  think  that  this  is  so,  but  it  is  possible  to  find 
an  explanation  of  the  hereditary  character  of  tubercle  in 
another  way.  .  That  hereditaiy  character  is  indisputable  and 
is  within  the  knowledge  of  each  of  you.  You  all  know 
consumptive  families  in  which  there  have  been  several  instances 
of  the  disease  in  the  same  generation  or  in  successive  genera- 
tions, and,  allowing  for  the  chances  of  simultaneous  infec- 
tion in  persons  living  under  precisely  the  same  circumstances, 
there  is  still  an  ample  margin  of  proof  that  the  members  of 
certain  families,  even  when  widely  scattered,  are  specially  liable 
to  this  disease,  and  that  it  clings  to  certain  lines  of  descent  as 
tenaciously  as  do  peculiarities  of  the  features  of  the  face,  or  of 
the  physical  configuration.  We  have,  indeed,  come  to  recognise 
certain  external  appearances  as  indicating  a  phthisical  or  con- 
sumptive habit. 

But  the  consumptive  habit  and  special  liability  to  consump- 
tion may  depend  on  the  hereditary  transmission,  not  of  the 
bacillus,  but  of  a  constitution  of  body  favourable  to  its  reception 
and  growth.  We  know  as  regards  the  seeds  of  vegetables  that 
they  will  only  germinate  and  grow  in  the  soils  to  which  they 
are  s|>ecially  adapted,  and  the  same  is,  in  all  likelihood,  true  of 
seeds  of  bacilli.  Especially  is  this  likely  to  be  true  of  the  seeds 
of  the  tubercle  bacillus,  which  is  a  very  fastidious  member  of 
its  tribe.  In  artificial  cultures,  outside  the  body,  there  are 
only  a  few  media  in  which  it  will  thrive,  and  in  using  it  for 
inoculation  it  has  been  found  that  there  are  certain  species  of 
animals  that  altogether  resist  its  action,  and  that  even  in  the 
same  species  there  are  individuals  much  more  refractory  to  its 
action  than  others.  It  can  be  readily  understood,  therefore, 
that  human  beings  who  vary  so  much  in  temperament,  that  is 
to  say  in  tissue  states,  vary  also  in  their  susceptibility  to 
tubercle,  and  that  there  are  certain  types  of  them  which  afford 
in  their  tissues  a  soil  particularly  congenial  to  the  bacillus.    In 
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them  it  takes  root  and  spreads  luxuriantly.  The  existence  of 
tubercle  in  an}-  individual  affords  a  presumption  that  he  or 
she  is  of  that  type  ;  the  existence  of  it  in  two  or  three  members 
of  one  family  affords  proof  that  that  family  is  hereditarily 
predisposed  to  tubercular  disease. 

And  the  lesson  to  be  drawn  from  all  this  in  prevention  is 
that  no  human  being  actuallv  affected  bv  tubercular  disease 
ouffht  to  marry  on  any  pretext  whatever,  and  that  every  man 
and  woman  should  reflect  well  before  manying  into  a  family 
in  which  a  strongly  declared  tubercular  tendency  exists.  In 
the  first  case  the  penalties  are  certain ;  in  the  second  they  are 
highly  probable ;  and  these  penalties  are  of  such  a  nature  that 
a  responsible  human  being  may  well  pause  before  incurring 
them  himself  or  inflicting  them  on  others.  I  trust  at  no 
distant  day  public  opinion  will  pronounce  it  not  merely  impru- 
dent but  flagitious  for  anyone  on  whom  the  plague  of  tubercle 
has  fallen  to  marry  or  be  given  in  marriage,  and  will  condemn 
still  more  unsparingly  the  healthy  partner  in  such  a  transac- 
tion, who,  without  the  excuse  of  powers  weakened  by  a  morbid 
taint,  sells  not  himself  but  his  progeny  to  the  arch-euemy  of 
mankind.  1  trust  also  that  at  no  distant  date  pure  blood  will 
be  esteemed  more  highly  than  blue  blood,  and  that  the  existence 
of  tubercle  in  anv  family  will  be  regarded  as  a  bar-sinister  on 
its  escutcheon.  Thus  may  moral  forces  operate  tor  the  preven- 
tion of  tubercular  disease. 

The  second  channel  of  transmission  of  tubercle  which  I  have 
mentioned  is  by  inhalation,  apd  is  perhaps  the  most  important 
of  any,  for  I  include  under  it  direct  infection  from  |)erson  ta 
j)erson,  and  the  inspiration  of  tubercle  bacilli  or  their  spores 
floating  in  the  air,  alone  or  attached  to  motes  in  the  sunbeam, 
and  in  connection  with  this  channel  there  are  valuable  preven- 
tive measures  to  suggest. 

Direct  infection  has  been  called  in  question,  and  the  strongest 
argument  against  it  has  been  founded  on  the  statistics  of  Dr. 
Theodore  Williams,  which  show  that  the  nurses  and  medical 
staff  of  the  Consumptive  Hospital  at  Brompton,  who  are  of 
course  constantly  in  contact  witn  tuberculous  patients,  are  not 
more  frequently  affected  by  tubercular  disease  than  member* 
of  the  general  community  not  so  exposed ;  but  this  is  probably 
to  be  accounted  for  by  the  state  of  high  health  in  which  these 
nurses  and  medical  officers  are  maintained.  Caref ullv  selected 
in  the  first  instance,  at  least  as  regards  the  nurses,  for  no  one 
with  tubercular  tendencies  would  he  engaged  as  a  nurse,  they 
are  well  housed  and  fed,  and  abundantly  provided  with  fresh 
air  and  exercise,  and  are  kept  in  that  sound  condition  in  which 
their  tissues  are  well  able  to  repel  bacillary  attacks.     And  on 
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the  other  hand,  the  evidence  in  favour  of  the  propagation  of 
tubercle  by  direct  infection  is  already  sufficient  to  be  con- 
\incing,  and  is  always  increasing  in  volume.  This  view  has 
been  long  held  in  Italy  and  Spain,  and  is  gradually  obtaining 
acceptance  amongst  ourselves.  The  often  observed  contem- 
poraneous or  rapidly  successive  explosions  of  tubercular  disease 
in  a  number  of  members  of  the  same  household,  related  or  not, 
and  amongst  the  inmates  of  public  institutions,  suggest  infec- 
tion, which  is  again  made  probable  by  the  numerous  recorded 
cases  in  which  consumption  has  been  contracted  by  a  husband 
from  a  wife,  or  vice  versd^  particularly  when  they  have  been 
living  together  in  a  confined  space,  as  for  example,  in  the 
cabin  of  a  ship  on  a  voyage  to  or  from  India.  The  conta- 
giousness of  tubercle  is,  I  think,  demonstrated  l)y  cases  like  the 
follo^'ing: — 

Mrs.  JR.,  aged  48,  a  dressmaker  living  in  a  rather  lonely 
cottage  at  C,  in  Bedfordshire,  had  three  apprentices,  young 
girls  of  from  17  to  19  years  of  age,  not  related,  and  from  three 
adjoining  villages,  who  took  it  in  turn  to  remain  in  the  house 
and  sleep  with  her,  each  one  for  a  week  at  a  time.  During 
their  apprenticeship  Mrs.  R.  was  taken  with  consumption  from 
which  she  died.  In  less  than  two  years  afterwards  all  three 
apprentices  died  of  consumption,  although  in  the  family  history 
of  not  one  of  them  did  any  trace  of  it  occur. 

The  presence  of  tubercle  bacilli  and  their  spores  in  the  air 
brcathea  by  consumptive  patients,  floating  independently  or 
buoyed  up  by  particles  of  dust,  is  now  indisputable.  Dr. 
Williams  hung  up  glass  slides  smeared  with  glycerine  in  the 
ventilating  shafts  of  the  Brompton  Hospital,  and  shortly  fomid 
tubercle  bacilli  adhering  to  the  glycerine ;  and  Dr.  Cornet,  by 
elaborate  experiments,  conducted  in  the  rooms  of  private  con- 
sumptive patients  and  in  hospitals,  has  shown  that  tubercle 
bacilli  are  expired  by  consumptive  patients,  in  small  numbers, 
and  that  they  and  their  spores,  which  remember  are  very  inde- 
structible, and  will  retain  their  vitality  even  when  dried,  are 
given  off  in  clouds  from  the  handkerchiefs  and  bed-linen  of 
consumptive  patients,  and  from  the  floors  or  walls  of  the  rooms 
they  inhabit,  if  they  are  not  scrupulously  cleanly  in  their  ways, 
from  any  place  or  thing,  in  short,  with  which  their  expectora- 
tion has  come  in  contact.  Cornet  has  further  shown  that 
tubercle  bacilli  may  be  caught  in  open  spaces  and  in  the  air  of 
iitreets  and  squares  where  tubercular  persons  are  present,  and 
in  all  these  cases  he  has  shown  that  the  dust  collected  when 
inoculated  into  animals,  sets  up  tubercular  disease.  Klein  has 
shown  that  guinea-pigs  become  tubercular  when  finely  divided 
tubercular  matter  is  diffused  by  a  spray  producer  in  the  air  of 
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their  hutches,  and  he  has  succeeded  in  communicating  tubercle 
to  these  animals  by  keeping  them  for  a  time  in  cages  in  the 
ventilation  extraction  shaft  at  the  Brompton  Hospital,  through 
which  the  foul  air  from  the  wards  passes.  And  quite  recently 
M.  Straus  has  communicated  to  the  Academic  de  M^dedne  in 
Paris  a  very  instructive  observation.  By  means  of  little  plugs 
of  cotton-wool,  the  dust  ^nd  mucus  from  the  nasal  orifices  of 
twenty-nine  healthy  nurses  and  medical  students,  serving  in  the 
wards  of  hospitals  containing  consumptive  patients,  were  col- 
lected, and  solutions  prepared  from  these  were  injected  into 
twenty-nine  guinea-pigs,  of  which  nine  manifested  tubercolar 
disease  within  a  month.  There  can  no  longer  be  anv  doubt 
that  the  air  of  apartments  occupied  by  consumptive  patients 
is  loaded  with  virulent  dust,  that  the  germs  of  tubercle  exist  in 
the  atmosphere  of  all  populous  districts,  and  that  the  inhalation 
of  the  dried  virus  floating  in  the  air  is  one  of  the  commonest 
ways  of  the  propagation  of  the  disease. 

Now  seeing  that  we  are  thus  surrounded  by  a  cloud  of  wit- 
nesses of  a  verv  undesirable  kind,  who  will  swear  away  our 
lives  if  they  can,  seeing  that  the  principle  of  death  lurks  in  the 
very  vital  air  we  breathe,  what  must  we  do  to  be  saved? 
What  preventive  measures  does  our  new  knowledge  propose  to 
us  ?  Clearly,  first  of  all,  we  must  henceforth  regard  consump- 
tion as  a  contagious  disease  like  small-ix>x,  not  of  course  as 
rapidly  and  conspicuously  contagious,  but  slowly  and  insidiously 
so,  and  we  must  in  some  measure  secure  isolation  for  those 
suffering  from  it.  It  is  not  proposed  to  make  our  consumptives 
like  lepers,  a  class  apart,  but  assuredly  special  public  hospitals, 
supplied  with  every  possible  appliance  for  their  comfort  and 
treatment,  should  be  provided  for  them — hospitals  in  which 
they  should  not  mix  with  patients  suffering  from  other  diseases, 
and  in  which  the  walls  and  floors  of  wards  and  rooms  should  be 
tiled  or  cemented  throughout,  so  that  they  may  be  periodically 
subjected  to  thorough  washing  and  cleansing ;  and  assuredly  in 
private  homes  consumptives  should  invariably  occupy  separate 
rooms.  It  is  culpable  to  allow  them  to  sleep  in  the  same 
rooms  with  healthy  people,  and  especially  with  children,  and 
their  presence  in  places  of  public  assembly  or  entertainment 
is    decidedlv  hazardous.     Within  the  last   three   months  the 
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authorities  at  Toronto  have  set  an  example  worthy  of  imi- 
tation, by  upholding  the  Medical  Officer  of  Health  in  pro- 
hibiting the  attendance  at  a  public  school  of  a  child  aflfected  by 
consumptive  disease.  In  Florence  it  has  long  been  the  practice 
that,  when  anyone  dies  of  consumption  in  a  house,  the  bed  is 
entirely  destroyed,  and  all  the  clothes  of  the  deceased,  while  the 
room  is  fumigated  and  shut  up  for  a  time.      But  we  should  not 
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postpone  our  precautions  till  death  has  taken  place,  but  concen- 
trate our  attention  upon  the  receptacles  of  that  expectoration 
which  is  known  to  be  the  chief  vehicle  of  infection.     Pocket- 
handkerchiefs  and  bed  and   body  linen  used  by  consumptives 
must  be  carefully  sterilised  by  hot  air  or  steam,  and  powerful 
germicidal    agents,    and   expectoration    should    be   invariably 
received  in  spittoons  containing  a  strong  disinfectant.     But  our 
enlarged  acquaintance  with  the  possibilities   of  inhalation   of 
the  tubercle  bacillus  not  only  suggests  isolation  of  the  sick  and 
disinfection  of  their  surroundings,  but  increases  the  obligation 
which  has  all  along  rested  on  us  to  insure  good  ventilation  of 
our  houses  and  public  buildings.      Where  air   stagnates  the 
tubercle  bacilli  accumulate,  and  are  reinforced ;  where  it  is  in 
brisk  movement  thev  are  scattered  abroad  and  disaniied.     Con- 
sumption  is  most  common  in  cities  and  in  their  most  densely 
populated  parts,  and  is   rarest  in  purely  rural   districts.      In 
London  the  deaths  from    consumption  were,  during  the   ten 
years  1881  to  1890,  at  the  rate  of  2*08  per  thousand  living, 
and  in  Lancashire  they  were  at  the  rate  of  I  '95,  whereas  in 
the  purely  rural  counties  of  Somersetshire  and  Dorsetshire  the 
rates  were  only  1'35  and  1*39  respectively.     The  history  of 
public  institutions  of  many  kinds  brings  home  to  us  the  connec- 
tion between  defective  ventilation  and  high  phthisis  mortality. 
Previous  to  the  report  of  the  Royal  Commission  on  the  sanitary 
condition  of  the  army  in  1858  our  barracks  were  overcrowded 
and  destitute  of  fresh  air,  and  the  mortality  from  consumption 
amongst  our  troops  was  terrific.     In  the    ten   years   1837  to 
1846  it  reached  11*9  per  thousand  of  strength.     But  after  the 
report  of  that  Commission,  the  allowance  of  air-space  per  man 
was  considerably  increased  and   ventilation    was   attended  to, 
and  the  mortality  from  consumption  immediately  and  rapidly 
declined;  it  fell  in  1888  to  1-2  per  thousand  of  strength.    And 
similar  experiences   might   be    quoted   from    the    histories   of 
prisons,  schools,  asylums,  religious  houses,  in  all  of  which  the 
mortality  from  consumption    in  the  ])ast  has  been   excessive, 
sometimes  appalling.     In  Austrian  prisons  consumption  was  at 
one  time  responsible  for  61  per  cent,  of  the  whole  mortality, 
while  it  was  only  causing  14  per  cent,  of  the  mortality  outside 
the  prison.     In  many  such  establishments  the  tubercular  death- 
rate  is  still  far  too  high,  but  in  most  of  them  it  has  fallen  and 
is  falling.     In  such  establishments  of  course  many  factors,  such 
as  meagre  and  monotonous  diet,  insufficient  exercise  and  depres- 
sing emotions,  have  contributed,  with  the  want  of  fresh  air,  to 
swell  the  ^mortality   from  tubercle   by  lowering   the   general 
health  and   so   allowing   an    opportunity  to   the   ever-present 
bacillus  to  steal  a  march  on  the  constitution ;  but  it  is  demon- 
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strable  that  the  impurity  of  the  atmosphere  in  the  living  apart- 
ments, and  especially  in  the  sleeping  rooms,  has  been  mainly  to 
blame  for  their  evil  reputation  as  hot-beds  of  consumption. 

Then  ventilation  is  not  less  necessarj'  for  the  prevention  of 
tubercular  diseases  in  mines,  factories  and  workshops,  than  it 
is  in  public  institutions.  The  loading  of  their  atmosphere  with 
particular  kinds  of  dust,  appertaining  to  the  trades  carried  on 
in  them,  is  a  prolific  cause  of  tubercle  in  the  lungs,  and  we 
have  come  to  speak  of  miners'  and  knife  grinders'  and  potters' 
consumption.  The  dust  in  such  cases  penetrates  the  lungs,  and 
by  its  hardness  and  angularity  wounds  the  mucous  membrane, 
setting  up  irritation  and  catarrh,  and  creating  that  raw  surface 
on  which  the  tubercle  bacillus  loves  to  fasten  and  batten. 

The  ventilation  of  mines,  factories  and  workshops  is  a  matter 
for  factory  inspectors  who  ought  to,  and  no  doubt  do,  give  it 
their  most  zealous  attention,  and  we  may  hope  that  their  exer- 
tions will  ultimately,  to  a  great  extent,  banish  dust  from  these 
places,  or  enable  it  to  be  dealt  with  in  such  a  way  as  to  make  it 
innocuous,  but  the  ventilation  of  the  home  is  the  business  of 
the  individual  man  as  well  as  of  public  authorities,  and  these 
must  co-operate  if  it  is  to  be  satisfactory. 

In  humble  homes  there  is  still,  it  is  to  be  feared,  too  little 
appreciation  of  fresh  air,  too  much  apprehension  of  an  open 
window ;  and  when  driving  through  a  dingy,  stifling  working- 
class  quarter  of  a  big  town  the  other  day,  and  seeing  the  walls 
placarded  with  bills  "Register!  Register!  Register!'  it  occurred 
to  me  that  a  much  more  valuable  exhortation  would  have  been 
"Ventilate !  Ventilate !  Ventilate !  "  But  it  must  be  admitted 
that  even  with  a  desire  to  ventilate  properl\%  it  is  in  many  work- 
man's homes  impracticable  to  do  so.  To  open  the  windows 
is  to  admit  foul  odours,  and  the  construction  of  the  honse 
absolutely  prevents  any  through  current  of  air.  Nothing  can 
interfere  more  with  free  ventilation  than  that  abominable 
system  of  economical  construction,  still  tolerated  in  manv 
towns,  and  known  as  back-to-back  houses.  Dr.  Tatham,  the 
Superintendent  of  Statistics  to  the  Registrar-General's  De- 
partment, showed  that  in  certain  courts  and  streets  in  Salford, 
consisting  of  back-to-back  houses,  tubercular  disease  was  much 
more  common  than  in  other  parts  of  the  same  town ;  that  this 
disease  reappeared  in  the  same  houses  in  these  courts  and 
streets  again  and  again,  and  that  the  proportion  of  deaths  from 
tubercular  disease  in  the  different  districts  of  Salford  increased 
in  proportion  to  the  number  of  back-to-back  houses  they 
contained.  Dr.  Herbert  Jones  has  confirmed  Dr.  Tatham's 
conclusions,  and  has  shown  that  in  Saltaire  and  Ripley,  in 
Yorkshire,  the  deaths  from  consumption  are  at  the  rate  of 
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2'3  per  annum  to  each  1000  living  in  houses  with  through 
ventilation,  and  at  the  rate  of  3*4  in  back-to-back  houses. 
And  Dr.  Hope,  your  own  able  Medical  Officer  of  Health  in 
this  city,  has  revealed  that  in  certain  streets  of  insanitary 
houses  m  Liveq^ool,  happily  about  to  be  demolished  if  they 
have  not  already  been  so,  the  death-rate  has  mounted  to  61, 
67,  and  even  71  per  1000,  that  is  to  say  more  than  three 
times  the  average  rate  for  England.  And  in  the  production 
of  these  enormous  death-rates  tubercular  diseases  have  played 
a  prominent  part.  After  reading  Dr.  Hope's  description  of  the 
houses  in  which  these  death-rates  prevailed,  the  wonder  is  not 
that  so  many  persons  died  in  them,  but  that  anybody  remained 
alive.  He  describes  578  houses,  each  consisting  of  three  rooms, 
one  over  another  and  without  any  intermediate  landing,  so  that 
the  same  atmosphere  pervaded  the  entire  house.  They  were 
baek-to-back  and  side-to-side,  with  no  separate  sanitary  accom- 
modation; they  had  bulging  walls,  dilapidated  window  sills, 
crumbling  mortar,  rotten  wood-work,  and  walls  and  ceilings 
grimy  and  saturated  with  foul-smelling  exhalations. 

Is  it  not  high  time  that  such  pest-ridden  habitations  should 
be  swept  away  ?  Is  it  not  high  time  that  the  working  classes 
should  insist  on  local  and  municipal  authorities  using  all  the 
powers  they  possess  in  dealing  with  crowded  and  insanitary 
areas,  and  if  these  powers  are  not  sufficient,  demanding  more  ? 
The  prevention  of  tubercular  and  of  many  other  diseases,  the 
health  and  happiness  of  the  rising  generation,  the  industrial 
supremacy  and  the  morality  of  the  nation  are  at  stake  in  this 
<]uestion.  The  Artizans'  Dwelling  Act  of  1890,  which  enables 
the  ground  to  be  cleared  in  towns  and  a  better  class  of  dwellings 
to  be  provided  for  our  toiling  masses,  is,  it  seems  to  me,  one  of 
the  most  sensible  Acts  passed  by  Parliament  in  our  generation, 
and  I  trust  that  a  pregnant  suggestion  thrown  out  by  Mr. 
Chamberlain,  that  great  and  enlightened  statesman,  that  the 
principle  of  the  Irish  Land  Act  should  be  applied  in  English 
cities,  and  the  working  classes  be  enabled,  by  the  assistance  of 
the  credit  of  the  State,  to  become  the  owners  of  their  own 
dwellings,  will  not  be  lost  sight  of.  "  Own  "  is  a  sweet  sauce  to 
eat  sour  cherries  with  ;  it  would,  I  believe,  prove  a  potent  anti- 
septic for  the  conversion  of  dirty,  insanitary  hovels  into  clean 
and  wholesome  human  abodes.  The  expense  to  the  ratepayers 
of  such  operations  would,  no  doubt,  be  great,  but  a  rich  return 
would  be  obtained  if  the  money  were  judiciously  spent,  and  even 
the  most  affluent  citizens  living  in  the  best  parts  of  the  town 
would  benefit  indirectly  in  the  betterment  of  the  health  of  their 
families.  You  cannot  touch  pitch  without  being  defiled,  and 
you  can  scarcely  live  amongst  disease  without  being  tainted. 
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The  town  that  is  healthiest  and  most  contented  is  the  safest  to 
live  in,  and  we  are  all  interested  in  the  prevention  of  tubercular 
disease. 

The  problem  of  the  housing  of  the  working  classes  in  towns 
is  no  doubt  difficult  of  solution ;  and  is  day  by  day  becominf; 
more  complex,  cjwing  to  the  rapid  growth  o^  towns  and  the 
tendency  of  population  to  gather  in  them.  The  cry  is  still,  they 
come.  From  ploughed  fields  and  pastoral  valleys,  from  ruddy 
hamlets  set  in  bosky  green,  and  brine-stained  villages  on  many 
a  breezy  shore,  a  constant  stream  of  men,  women  and  children, 
driven  by  hunger,  or  drawn  by  the  flare  of  the  gas- lamp,  flows 
into  our  narrow  streets  and  noisome  slums.  To  set  against 
this  centripetal  stream  we  have  a  comparatively  small  centri- 
fugal one  of  well-to-do  people,  who  carry  on  their  business  in 
towns  and  make  their  homes  in  the  country;  and  it  may  be 
Utopian,  but  I  hope  to  see  a  very  large  increase  of  this  centri- 
fugal stream,  and  the  provision  of  suburban  homes  for  the 
working  classes — with  facilities  for  transit  to  and  from  them — 
homes  m  which  they  may  enjoy  fresh  air  and  relaxation.  A 
little  cottage  in  the  country  with  a  curtilage  around  it  is  worth 
far  more  in  all  sanitary  respects  than  a  three-storey  house  with 

a  brass  door-knocker  in  a  street.     Garden  allotments  are  very 

• 

good  things  in  their  way,  but  it  is  a  drawback  to  have  to  trudge 
to  and  from  them,  and  it  is  not  as  refreshing  as  it  might  be  to 
delve  a  patch  in  a  row  of  patches — a  sort  of  treadciill  horti- 
culture ;  while  it  is  certain  that  every  man  of  Teutonic  origin 
has  an  ineradicable  partiality  for  a  hedge  of  his  own.  A  cottage 
with  a  little  garden  around  it  is  what  a  working  man  should  aim 
at  as  the  best  sort  of  sanitary  dwelling.  '*Now  and  then,"  says 
Ruskin,  "  a  wearied  king  or  a  tormented  slave  found  out  where 
the  true  kingdoms  of  the  world  were,  and  possessed  himself  in  a 
furrow  or  two  of  garden  ground  of  a  truly  infinite  dominion." 
And  so  many  a  time  and  oft  henceforth  I  trust  wearied  workmen 
and  their  school-worried  children  will  find  in  a  few  furrows 
around  the  cottage  home  new  interests  all  the  year  round, 
yielding  mental  rest  and  infusing  a  little  poetry  into  dull  and 
prosaic  lives,  and  also  that  exercise  in  the  open  air  which  is 
incontestably  preventive  of  tubercular  disease.  It  has  been 
shown  that  in  proportion  as  the  male  and  female  populations 
are  severally  attracted  to  indoor  branches  of  industry,  in  such 
proportion,  other  things  being  equal,  their  respective  death- 
rates  by  lung  diseases  are  increased.  An  outdoor  life  wards  off 
consumption  and  sometimes  cures  it,  and  the  dangers  of  inhala- 
tion of  tubercle  are  diminished  where  there  is  active  movement 
under  the  blue  sky.  And  in  this  connection  the  mode  of  life  of 
our  school  children  demands  some  attention  in  these  davs.    It 
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will  not  be  disputed  that  children  of  school  age  in  our  elemen- 
tary schools,  who  are  kept  at  work  for  five  or  six  hours  a  day, 
are  much  more  inactive  than  they  would  be  if  they  were  not  at 
school,  and  are  breathing  more  confined  air  than  they  would  do 
if  left  to  themselves.  They  are  standing  still,  or  seated,  or 
bending  over  desks.  And  their  respiration  is  therefore  shallow, 
not  deep  and  lung-expanding  as  it  would  be  if  they  were  unre- 
strainedly indulging  in  the  restless  movements  and  gambols  that 
are  characteristic  of  their  period  of  life.  And  wherever  the 
respiration  is  shallow,  what  we  call  metabolism,  or  the  building 
up,  breaking  dowTi,  and  renewal  of  the  tissues  of  the  body  is 
interfered  with;  and  wherever  metabolism  is  interfered  with  the 
desire  for  food  or  appetite  fails,  and  thus  it  is  that  schooling,- 
which  is  now  universal,  is  accompanied  by  conditions  favourable 
to  tubercular  development  and  must  be  safeguarded  by  physical 
education,  if  it  is  not  to  induce  wide-spread  degeneration.  All 
the  wisdom  of  the  Egyptians,  and  of  the  sixth  standard  to  boot, 
will  avail  little  to  the  boy  or  girl  whom  tubercle  has  once 
marked  for  its  own.  Pray  believe,  then,  in  the  case  of  your 
children,  that  the  merry-go-round  is  not  mere  juvenile  dissipa- 
tion, that  a  day  in  the  country  is  a  bracing  tonic,  and  that 
(lancing  is  a  not  less  useful  branch  of  education  than  vulgar 
fractions. 

Monkeys  in  confinement  die  of  tuberculosis  in  large  numbers, 
and  it  would  seem  therefore  that  the  monkey- house  in  the 
Zoological  Gardens,  with  its  heated  atmosphere,  is  scarcely  a 
safe  place  of  amusement  for  delicate  children. 

I  have  been  speaking  of  air-borne  tubercular  disease — of  its 
invasion  of  the  organism  by  inhalation.  Let  me  now  briefly 
advert  to  its  propagation  by  ingestion,  or  introduction  into  the 
system  by  food  anadrink,  and  to  the  preventive  measures  which 
suggest  themselves  in  that  connection. 

It  is  possible  that  the  tubercle  bacillus  may  be  swallowed  in 
water.  It  has  been  lately  stated  by  Fernandez  that  it  was 
found  in  the  water  of  a  ditch,  and  that  a  child  contracted 
tuberculosis  through  drinking  it ;  but  we  know  no  facts  which 
warrant  us  in  Relieving  that  this  chainiel  of  invasion — a 
favourite  one  of  the  typhoid  and  cholera  bacilli — is  frequently 
adopted  by  the  tubercle  bacillus.  Bad  water  deteriorates 
health  and  thus  encourages  tuberculosis,  and  its  j)urification  by 
filtration  or  other  means  is  preventive  of  tuberculosis  by  its 
influence  on  general  health ;  but  there  are  no  special  measures 
to  be  recommended  in  the  treatment  of  water  aimed  at  the 
tubercle  bacillus. 

Very  different,  however,  is  the  case  with  milk  which  is  pro- 
bably one  of  the  most  frequent  vehicles  of  tubercular  infection 
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Ill  young  children,  and  one-third  of  all  young  children  dying 
in  our  hospitals  are  killed  by  tubercular  disease.  Long  ago  it 
was  remarked  that  in  advanced  cases  of  consumption  there  is 
often  ulceration  of  the  bowels  of  a  tubercular  nature.  This 
was  not  seen  in  the  early  course  of  the  malady,  but  towards 
its  close,  and  it  was  therefore  inferred  that  it  was  due  to  the 
Nswallowing  of  some  of  the  expectoration  from  the  lungs,  which, 
■()assing  through  a  stomach  of  enfeebled  power  undigested,  set 
up  a  secondary  tubercular  crop  in  the  intestines.  But  in  infants 
tubercular  ulceration  of  the  bowels  often  occurs  without  any 
previous  tubercular  disease  of  the  lungs,  and  in  them  it  seemed 
probable  that  the  tubercular  virus  was  somehow  introduced 
directly  into  the  alimentary  canal.  This  view  has  been  substan- 
tiated by  many  exjieriments  and  observations,  and  it  has  been 
made  clear  that  milk  is  the  most  frequent  source  of  tubercular 
infection  in  young  children,  and  that  in  this  case  the  bacillus 
is  not,  as  in  typhoid  fever,  added  to  the  milk  in  water,  but  is  in 
the  milk  as  it  comes  from  the  cow,  for  cows  are  verv  liable  to 
tubercular  disease,  which  in  them  verv  often  affects  the  udder. 
Where  cows  are  tubercular  the  bacillus  has  been  found  in  largje 
quantities  in  the  milk  ducts  and  also  in  the  milk  after  it  has 
been  drawn,  and  with  the  bacilli  obtained  from  cows'  milk  suc- 
cessful inoculation  has  been  carried  out  in  animals.  Taking  the 
milk  fi*om  tuberculous  cows,  Gerlach  and  Chauveau  have  fed 
numbers  of  young  pigs  and  other  animals  on  it,  and  have  shown 
that  in  a  large  pro|x)rtion  of  them  there  supervened  tubercular 
ulceration  in  the  alimentary  canal.  That  the  same  thing  occurs 
in  children  Dr.  Sims  Woodhead  has  made  evident.  He  has 
statistically  established  that  abdominal  tuberculosis,  tubercular 
disease  of  the  intestine  or  mesenteric  glands,  is  rare  in  infants 
under  one  vear  old,  and  that  in  the  second  vear  of  life  it  is 
exceedingly  common ;  and  he  has  connected  these  results  mtii 
the  facts  that  during  the  first  year  the  child  is  generally  suckled 
by  its  mother  and  that  it  is  towards  the  end  of  the  first  year 
that  cows'  milk  enters  into  its  dietary.  Tubercular  disease  is, 
as  I  have  said,  very  common  in  cows,  especially  in  cows  stall- 
fed  and  kept  in  towns,  and  it  is  likely,  therefore,  that  few  town 
children  who  get  milk  escape  a  dose  of  the  bacillus  now  and  then. 
That  it  is  not  more  widely  productive  of  disease  than  it  is  may 
be  attributed  to  the  facts  that  a  certain  concentration  of  tubercle 
bacilli  is  necessary  in  order  that  disease  may  be  set  up  (they 
can  only  effect  a  landing  when  they  attack  in  force),  and  that 
when  a  child  is  healthy  and  is  freely  secreting  gastric  juice  in 
its  stomach,  and  has  its  mucous  membranes  in  a  sound  state, 
the  intruding  bacilli  are  baffled  or  destroyed.  It  is  only  when 
tissue  weakness  is  present,  due  to  debility,  constitutional  or  in- 
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duced  by  rickets  or  attacks  of  acute  specific  diseases  such  as 
measles  or  whooping-cough,  or  by  insanitary  surroundings,  or 
where  irritation  or  abrasion  of  the  surface  of  the  alimentary  canal, 
due  to  unsuitable  food  or  other  cause  exists,  that  milk-borne 
tubercle  bacilli  are  able  to  create  disease.  These  contributory 
conditions,  however,  are  often  present  in  children  in  these  days, 
and  there  can  be  little  nuestion  that  it  is  to  the  advantage  taken 
of  the  facilities  they  oner  by  the  tubercle  bacilli  contained  in 
cows'  milk,  that  we  must  trace  many  of  the  cases  of  miliary 
tubercle  we  encounter  in  the  children  of  parents  with  no 
tubercular  tendencies.  Dr.  Walter  Carr  has  shown  cause  for 
believing  that  the  primary  focus  of  tubercular  disease  even  in 
young  children,  is  in  the  thoracic  glands  in  a  far  larger 
proportion  of  cases  than  we  have  hitherto  supposed,  but  even  his 
statistics  still  leave  a  heavy  responsibility  on  cows'  milk  and 
point  to  the  intestinal  canal  as  a  frequent  portal  of  entrance  of 
the  tubercle  bacilli  during  the  first  five  years  of  life  and  to  the 
mesenteric  glands  as  their  first  rallying  point. 

What  must  we  do  then  to  prevent  the  dissemination  of  tuber- 
cular disease  by  milk  i  Absolutely  forbid  the  suckling  of  her 
child  by  a  tuberculous  mother,  make  it  penal  for  dealers  to  sell 
the  milk  of  cows  affected  by  tubercle,  and  insure  the  efficient 
inspection  of  dairy  farms.  Already  steps  in  this  direction  have 
been  taken  in  several  places.  Tuberculosis  in  cattle  is  as  rife 
in  America  as  it  is  in  Europe,  and  its  prevalence  in  New  York 
has  induced  the  Legislature  there  to  appoint  three  Inspectors 
whose  duty  it  is  to  examine  the  herds  in  each  county,  and  order 
the  slaughter  of  all  affected  animals.  20,000  cattle  were 
examined  in  1893,  and  686  were  found  infected  and  killed. 
Similar  precautions  have  been  taken  by  one  of  the  great  milk 
supply  associations  in  Denmark,  who  have  all  their  cattle 
subjected  to  veterinary  inspection  once  a  fortnight ;  such  fre- 
quent examination  being  necessary,  as  tubercular  disease  in 
cattle  is  often  very  rapidly  developed.  An  ordinary  physical 
examination  generally  leads  to  the  detection  of  the  disease,  but 
it  is  possible  that  it  may  be  overlooked  when  it  is  of  recent 
origin  or  deep-seated,  and  it  is  satisfactory,  therefore,  that  we 
have  now  in  our  possession  a  sure,  simple,  and  scientific  test  in 
Koch's  tuberculin,  which  I  have  before  mentioned  to  you,  and 
which  if  untrustworthy  in  treatment  is  invaluable  in  diagnosis. 
When  tuberculin  is  injected  into  an  animal  it  immediately  raises 
the  temperature  if  tubercle  be  present,  but  has  no  effect  on  body 
heat  if  the  animal  be  healthy ;  and  advantage  has  been  taken  of 
this  action  of  tuberculin  to  determine  the  presence  or  absence 
of  tubercle  in  cattle.  At  the  Central  Experimental  Farm  at 
Ottawa,  in  Canada,  some  most  instructive  experiments   have 
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been  carried  out  during  the  last  two  years.  Fifty-four  animals 
in  all  have  been  tested.  Of  these  twenty-six  gave  the  charac- 
teristic rise  in  temperature,  3  to  5  degrees,  and  in  ever}'  one  of 
them,  when  slaughtered,  tuberculosis  was  discovered,  while  in 
the  other  twenty-eight  there  was  no  reaction,  and  they,  when 
slaughtered,  were  found  sound  and  healthy.  It  thus  appears 
that  we  have  now  a  sure  and  readv  method  of  diagnosing 
tuberculosis  in  cattle,  and  it  is  believed  that  the  general  use  of 
this  means  of  detection,  followed  by  prompt  isolation,  disinfec- 
tion, and  dis])osal  of  affected  animals,  will  greatly  diminish  the 
prevalence  of  this  dangerous  malady. 

But  there  is  still  another  and  almost  infallible  precaution 
;against  the  propagation  of  tubercle  by  milk,  a  precaution  that 
is  within  the  rpach  of  each  of  us,  and  that  is  the  boiling  of  the 
milk.  I  confess  it  is  to  me  astonishing  that  the  acknowledged 
dangers  that  lurk  in  milk — dangers  not  only  of  a  tubercular 
nature  but  of  various  kinds — have  as  yet  received  so  little  practical 
recognition  in  this  country,  for  the  precaution  of  boiling  all  milk 
given  to  infants  or  children,  so  as  to  destroy  any  bacilli  or  spores 
it  may  contain,  is  still  the  exception  and  not  the  rule  in  English 
households.  Perhaps  the  day  will  come  when  it  will  be  con- 
sidered as  reprehensible  to  partake  of  raw  milk  as  it  would  be 
now  to  devour  raw  meat,  and  I  am  sui*e  I  shall  not  have 
appeared  in  vain  on  this  platform  this  evening  if  I  can  persuade 
some  of  you  who  are  heads  of  households,  to  lay  it  down  as  an 
inexorable  rule  henceforth  that  all  milk  used  by  your  families 
shall  be  boiled  for  five  minutes.  You  will  perhaps  tell  me  that 
the  boiling  of  milk  imparts  to  it  a  disagreeable  flavour  which 
makes  it  distasteful  to  children,  but  the  answer  to  that  objection 
is  that  it  is  only  freshly  boiled  milk  that  has  that  flavour,  and 
that  milk  set  aside  for  a  few  hours  after  boiling,  in  a  cool,  airv 
place,  almost  entirely  loses  it. 

I  daresay  some  of  you  recollect  the  story  of  the  two  sinners 
who  had  to  do  penance  by  walking  to  a  certain  shrine  with 
jiarched  peas  in  their  shoes.  One  of  them  went  merrily  ahead, 
accomplished  his  journey,  and  on  his  way  back  met  his  com- 

f anion  creeping  along  footsore  and  in  pain  and  tribulation, 
nterrogated  by  that  companion  as  to  his  wonderful  celerity  and 
ease  in  the  performance  of  his  task,  he  explained  it  by 
stating  that  before  starting  he  had  taken  the  liberty  to  boil  his 
peas.  Now,  I  would  say  to  you,  that  if  in  the  pilgrimage  of 
life  you  would  spin  happily  along,  free  from  the  suffering  and 
tribulation  that  sickness  in  the  household  never  fails  to  bring, 
you  must  not  neglect  to  boil  your  milk,  for  boiling  softens  the 
hard  heart  of  a  cruel  bacillus  as  effectually  as  it  does  tliat  of  a 
parched  pea. 
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And  with  reference  to  this  great  domestic  function  of  the 
boiling  of  milk,  I  would  impress  on  you  that  it  ought  always  to 
be  earned  out  with  the  utmost  strictness.  If  it  be  left  to  the 
cook,  or  the  little  handmaid,  or  the  little  sister,  it  is  certain  that 
it  will  be  imperfectly  done  now  and  then,  and  it  seems  to  me 
desirable  that  the  mother  should  always  prepare  the  milk  with 
her  own  hands,  and  herself  see  to  the  dainty  cleanliness  of  the 
utensils  used. 

The  flesh  as  well  as  the  milk  of  animals  suffering  from  tuber- 
culosis may  communicate  the  disease  to  human  beings.  That 
the  consumption  of  parts  of  a  carcase  actually  tubercular 
and  imperfectly  cooked  may  convey  it  is  undoubted,  but 
there  are  differences  of  opinion  as  to  whether  the  flesh  or 
muscular  substance  can  carry  it  when  the  disease  is  confined 
to  certain  viscera,  such  as  the  lungs  or  spleen.  The  juice  of 
the  muscle — raw,  of  course — of  a  cow  suffering  from  tubercular 
disease  of  the  pleura,  has  induced  tubercle  when  injected  into 
rabbits,  and  of  twenty-two  guinea  pigs  and  rabbits  fed  on  meat 
from  the  carcases  of  tubercular  cattle — the  meat  being  free 
from  visible  tubercle,  and  prepared  with  as  much  precaution 
as  a  butcher  would  use  in  the  course  of  his  trade — eitrhteen 
contracted  tubercular  disease.  Notwithstanding  the  protection 
afforded  by  thorough  roasting  or  boiling,  I  should  preier  for  my 
own  part,  pending  the  Report  of  the  Royal  Commission  that 
is  inquiring  into  the  subject,  not  to  touch  the  flesh  of  any 
animal  affected  by  tubercle,  even  to  the  smallest  extent,  for 
visible  nodules  do  not  determine  the  distribution  of  the  bacillus 
or  its  spores,  and  the  blood  and  lymph  streams  carry  these  far 
and  wide. 

The  comparative  freedom  of  the  Je^vish  race  at  all  ages  from 
tubercular  disease — a  remarkable  and  established  fact — is  in  all 

fTobability,  like  their  superior  longevity  and  special  exemption 
rom,  and  liability  to,  certain  other  diseases,  to  be  attributed 
mainly  to  their  racial  characteristics ;  but  it  must  also,  it 
seems  reasonable,  be  traced  in  some  degree  to  the  rules  as  to 
their  dietary  laid  down  by  that  first  gi'eat  bacteriologist,  Moses, 
and  to  the  still  stricter  ordinances  of  the  Talmud,  as  to  the 
inspection  of  animals  used  as  food.  Among  the  maladies 
indicated  in  the  Jewish  code,  as  rendering  an  animal  unclean 
and  unfit  for  consumption,  tuberculosis  is  clearly  one ;  while 
the  methods  of  examination  prescribed,  including  insufllation  of 
the  lungs,  are  specially  directed  towards  the  detection  of  that 
malady.  The  Jewish  restrictions  are  no  doubt  unduly  severe, 
for  in  London  they  involve  the  rejection,  on  the  average,  of  40 
per  cent  of  bullocks,  29  per  cent,  of  calves,  and  23  per  cent,  of 
sheep,  whereas  not  more  than  20  per  cent,  of  adult  cattle,  and 
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1  per  cent,  of  calves  in  Great  Britain  are  tuberculous,  and  only 
a  small  percentage  of  rejections  is  due  to  other  diseases ;  but  they 
have  certainly  effectually  excluded  one  source  of  danger  from 
the  food  of  the  Jewish  people,  and  it  is  to  be  hoped  that  the 
Report  of  the  Royal  Commission,  already  referred  to,  will  re- 
commend some  further  protection  than  now  exists  of  Gentile 
food.  The  abolition  of  private  slaughter  houses  in  towns,  the 
stringent  supervision  of  public  ones,  and  of  meat  markets,  with 
skilled  inspection,  such  as  is  provided  in  Berlin,  of  all  doubtful 
carcases,  are  inevitable,  and  beyond  these  we  may  expect,  from 
the  protracted  deliberations  of  the  Commission,  guidance  at 
many  difficult  points,  and  a  scheme  for  the  ultimate  stamping 
out  of  tuberculosis  in  cattle,  wnth  just  compensation  to  owners. 

It  seems  particularly  important  for  us  to  ascertain  to  which 
breeds  of  cattle  tuberculosis  specially  attaches  itself;  a  little 
difference  often  means  much  in  bacteriology.  The  brown 
Hanoverian  rat  sets  anthrax  at  defiance,  even  when  inoculated 
with  the  bacillus  in  large  doses,  but  the  white  rat  is  very 
susceptible  to  it ;  and  it  is  probable  that  different  breeds  of 
cattle  differ  greatly  in  their  susceptibility  to  tuberculosis. 

The  danger  of  the  communication  of  tubercle  by  animal  food 
was,  I  notice,  at  the  last  annual  meeting  of  The  Sanitary  Insti- 
tute made  the  ground  for  an  ingenious  plea  in  favour  of  vege- 
tarianism. It  was  argued  that  the  prevalence  of  tuberculosis 
in  man  is  due  to  the  large  degree  in  which  flesh  enters  into  his 
diet,  and  this  argument  was  all  very  well,  until  it  was  pointed 
out  that  the  animals  from  the  flesh  of  which  the  tubercle  is 
said  to  be  derived  are  pure  vegetarians,  and  that  the  camivora 
that  are  not  vegetarians  are  comparatively  free  from  tubercular 
disease. 

The  fourth  channel  of  invasion  of  tubercle  which  I  have 
mentioned,  namely  by  direct  inoculation,  may  be  briefly  dis- 
posed of,  for  while  tubercular  disease  can  thus  be  experimentally 
communicated  with  the  utmost  certainty,  it  is  only  thus 
naturally  conveyed,  when  lupus  or  tubercle  of  the  skin  follows 
the  introduction  of  the  bacilli  into  a  scratch  or  cut,  unless  we 
include  under  it  those  cases  in  which  the  bacilli  are  directly 
planted  in  some  crevice  in  the  mucous  membranes  of  the  first 
lock  of  the  alimentary  canal,  the  buccal  cavity  or  mouth,  or  in 
its  lower  outlet,  the  throat.  In  tubercular  swellings  of  the 
glands  of  the  neck,  the  bacilli  gain  ingress  through  the  door 
opened  for  them  by  a  decayed  tooth,  or  by  the  uimealthy  and 
congested  state  of  the  lining  membrane  of  the  mouth  and 
throat,  and  especially  of  the  tonsils,  in  the  crypts  and  follicles 
of  which,  when  enlarged,  bacilli  have  been  found  enscoucedy 
ready  to  bore  their  way  to  deeper  structures.     Bathing  of  the 
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skin  and  cleansing  of  the  month,  regularly  performed,  and 
timely  dentistry  whenever  needed,  may  therefore  be  regarded 
as  preventive  measures  against  tubercular  disease.  Decayed 
teeth  must  not  be  tolerated,  swollen  tonsils  must  not  be  left 
blocking  up  the  throat,  and  even  what  are  called  "  common 
colds"  in  children  must  not  be  neglected.  Terribly,  vexatiously 
exacting  may  seem  the  prophylaxis  of  tubercular  disease,  but 
the  measures  included  in  it  are  beneficial  in  warding  off  many 
other  disease-enemies  besides  the  tubercular  one ;  and  a  faithful 
observance  of  them  will  really  free  life  from  some  of  its  most 
oppressive  burdens,  and  make  its  yoke  easy  and  light. 
There  is  just  one  other  agent  that  may  be  employed  for  the 

frevention  of  tubercular  disease  that  I  wish  to  name  to  you. 
t  is  not  connected  either  with  inhalation  or  ingestion,  or  inocu- 
lation, but  it  is  becoming  of  great  significance,  and  it  is  light. 

There  has  long  existed,  alike  in  East  and  West,  a  belief,  not 
always,  however,  practically  acted  on — that  light  is  salubrious 
and  inimical  to  the  spread  of  disease.  But  until  quite  recently 
this  hygienic  influence  of  light  has  been  ascribed  to  the  heating 
and  drying  effects  of  the  sun's  rays,  and  it  is  only  to-day,  as  it 
were,  that  we  have  come  to  recognise  the  fact  that  light  operates 
directly  on  the  causes  of  disease,  and  that  bacteria,  not  less 
than  human  beings,  are  liable  to  sunstroke.  A  few  years  ago 
Dr.  Downes  discovered  that  bacteria  planted  in  meat  brotn, 
which  multiply  at  an  enormous  rate  when  kept  in  the  dark,  at 
once  cease  to  do  so  if  exposed  to  intense  sunshine,  and  since 
then,  step  by  step,  it  has  been  established  that  the  killing  of 
bacteria  by  sunshine  is  due,  not  to  any  rise  of  temperature  that 
accompanies  it,  not  to  the  generation  of  any  poison  by  decompo- 
sition of  the  nutrient  fluid  around,  but  to  an  immediate  lethal 
effect  of  the  sun's  rays  upon  bacteria  and  their  spores.  Of  most 
pathogenic  bacteria  it  may  now  be  said  with  strict  accuracy 
that  they  **  love  darkness  because  their  deeds  are  evil,"  and  that 
thev  cannot  abide  the  light. 

The  brilliant  experiments  of  Professor  Marshall  Ward  have 
demonstrated  that  the  spores  of  certain  bacilli,  which  may  even 
be  boiled  for  a  few  minutes  without  losing  their  germinating 
power,  are  killed  outright  by  a  bath  of  sunshine,  ana  that  bacilu 
which  are  not  killed  are  greatly  retarded  in  their  growth  under 
the  same  circumstances,  and  these  experiments  have  demon- 
strated further  that  it  is  not  all  but  only  some  of  the  rays  in 
solar  light — ^namely,  the  blue,  and  the  blue-violet  rays,  that  are 
concerned  in  the  slaughter  of  the  bacilli  and  their  spores.  The 
ultrarred  rays,  the  red  rays,  the  orange  rays,  the  green  rays, 
are  harmless,  but  the  blue  and  the  blue-violet  rays  are  injurious 
or  fatal  in  their  effects. 

VOL.  IV.      PAST  III.  GG 
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Taking  a  shallow  glass  dish,  Professor  Marshall  Ward  poured 
into  it  an  ingeniously  prepared  jelly,  which  in  a  few  minutes 
stiffened  into  a  film  containing  about  5,000,000  invisible  spores 
evenly  distributed  through  it.  The  bottom  of  the  dish  was  next 
covered  by  a  zinc  stencil  plate,  out  of  which  a  letter  of  the 
alphabet,  say  T,  had  been  cut,  and  every  other  part  of  the  dish 
being  wrapped  over  with  tin-foil  and  black  paper  so  that  no 
light  coula  reach  the  film  except  what  passed  through  the 
T-shaped  opening  in  the  stencil  plate,  it  was  exposed  to  the 
sun's  rays  jFor  two  or  three  hours.  After  this  the  wrappings 
and  stencil  plate  were  removed,  and  the  dish  was  placed  in  an 
incubator  where  a  temperature  suitable  to  the  germination  of 
spores  was  maintained  for  from  twenty-four  to  forty-eight 
hours.  And  then  it  was  examined,  and  always  with  this  result, 
that  the  spores  imbedded  in  the  parts  of  the  gelatine  sheltered 
from  the  light  by  the  coverings  were  found  to  have  germinated 
and  sprouted  into  numerous  colonies,  making  the  gelatine 
opaaue,  whereas  the  spores  in  the  T-shaped  area  exposed  to 
the  light  had  not  germinated,  because  they  were  dead.  The 
letter  T  was  printea  in  the  gelatine  because  the  spores  included 
in  it  had  been  killed  by  the  light,  and  so  had  not  produced 
colonies  interfering  with  the  clearness  and  transparency  of  the 
gelatine. 

By  further  admirable  experiments  Professor  Marshall  Ward 
showed  that  it  takes  a  bacillus  in  blue  light  the  same  time  to 
grow  50  units  of  length  that  it  takes  one  in  red  light  to  grow 
1,200  units.  He  demonstrated  that  light  acts  as  a  retarding 
influence  on  the  growth  of  the  vegetative  bacilli  as  well  as 
injuriously  on  the  germinating  spores,  and  that  in  both  cases 
it  is  the  blue-violet  rays  which  are  effective.  If  these  rays  are 
sufficiently  intense,  or  act  for  a  sufficient  length  of  time,  they 
kill  the  organism  without  fail. 

Now  these  experiments  explain  to  us  why  it  is  so  important 
that  we  should  live  in  the  light,  and  that  our  houses  and  streets 
should  be  inundated  with  sunshine ;  and  they  indicate  that  there 
is  perhaps  some  truth  in  the  popular  notions  that  epidemics  due 
to  parasitic  fungi  most  prevail  in  dull,  heavy,  cloudy  weather, 
when  the  sun's  light  is  to  some  extent  cut  off  from  the  earth : 
and  that  there  is  special  danger  in  night  air.  And  these 
experiments  bring  home  to  us  the  value  of  light  as  an  auxiliary 
in  our  conflict  with  this  terrible  tubercle  bacillus,  for  Koch  has 
taught  us  that  it  is  destroyed  by  direct  sunshine  in  a  period 
varying  from  a  few  minutes  to  some  hours,  according  to  the 
thickness  of  the  material  in  which  it  is  suspended;  and  Drs. 
Kansome  and  Delepine,  following  in  his  footsteps,  have  proved 
that  dried  consumptive  expectoration  exposed  to  air  and  light 
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entirely  loses  its  virulence  or  power  for  evil  in  from  two  to 
seven  days.  Cultures  were  destroyed  even  by  diffused  daylight 
when  kept  in  it  from  five  to  seven  days,  and  it  is  clear,  there- 
fore, that  sunlight  beneficially  purifies  the  air  of  the  spores  of 
the  tubercle  bacillus,  with  which  in  our  great  centres  of  popula- 
tion it  is  so  often  sprinkled,  and  that  it  ought  to  be  admitted  as 
freely  as  possible  into  our  consumption  hospitals  and  sick  rooms. 
I  am  not  without  hope  that  sunlight  may  yet  be  used  as  a 
curative  agent  in  tubercular  disease.  No  doubt  in  the  com- 
monest forms  of  that  disease,  in  consumption  of  the  chest  or 
bowels,  in  water  on  the  brain,  or  in  glandular  affections,  the 
tubercle  bacillus  is  working  in  dark  cavities  where  light  never 
comes  and  cannot  be  conducted,  but  there  is  one  form  that 
attacks  the  skin  that  is  very  obstinate,  produces  shocking  dis- 
figurement and  misery,  and  necessitates  painful  operations — I 
mean  lupus — upon  which  sunlight  may  be  brought  to  bear.  I 
am  not  going  to  discuss  the  question  whether  the  bacillus  of 
Ippus  is  identical  with  that  of  consumption — different  opinions 
are  held  on  that  point;  but  at  any  rate  lupus  is  a  form  of  tuber- 
culosis, and  the  Tbacilli  of  the  two  are  so  similai'  that  we  may 
assume  that  they  are  amenable  to  the  same  influences,  and  that 
light  will  be  as  pernicious  to  the  one  as  it  is  to  the  other.  And 
indeed  I  think  we  are  not  without  evidence  even  now  of  the 
controlling  effect  of  light  on  the  lupus  bacillus.  Lupus  is 
always  an  unsightly  blemish,  and  so  is  invariably  hidden  from 
view,  and  most  of  the  medicaments  employed  in  its  treatment, 
lotions  and  ointments  and  dressings,  involve  its  being  covered 
up  and  kept  in  the  dark;  but  still  as  a  consequence  of  its 
position  on  the  surface  of  the  body,  and  especially  of  its  favourite 
sites  being  the  face  and  hands,  it  gets  more  light  than  any  other 
form  of  tubercle,  and  it  is  therefore  interestmg  to  note  that  as 
compared  with  tubercular  disease  elsewhere  it  is  slow  in  its 
advance,  and  contains  very  few  bacilli  in  the  diseased  structure 
that  characterises  it.  I  am  informed  on  excellent  authority 
that  lupus  is  scarcely  known,  except  as  an  imported  disease  in 
the  High  Alps,  and  we  must  bear  in  mind  that  intensity  of  the 
sunlight  is  one  of  the  climatic  conditions  of  those  Alpine  regions, 
which  have  become  such  favourite  health  resorts  in  cases  of 
tubercle  of  the  lungs.  All  the  information  we  possess  seems  to 
encourage  the  hope  that  benefit  and  perhaps  recovery  may  be 
**cured  in  lupus — that  wolf  at  the  door  that  is  gnawing  the 
beauty  and  brightness  out  of  so  many  young  lives — by  its 
systematic  exposure,  with  and  without  operation,  to  sunlight  or 
to  blue  and  blue-violet  rays. 

But  whether  or  not  lupus  may  be  thus  successfully  treated, 
there  can  be   no   doubt  that   in   our  warfare  with   tubercle 
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generally,  "  light,  kindly  light,"  will  help  to  lead  us  on  to 
victory ;  and  I  would  exhort  the  working  men  of  Liverpool  to 
demand  for  themselves  and  their  children  bright  light  not  less 
than  fresh  air  and  pure  water,  and  wholesome  milk  and  meat. 
I  am  not  going  to  suggest  that  we  should  all  live  in  glass 
houses,  but  I  am  sure  we  should  have  big  windows.  I  am  sure 
that  factories,  workshops,  and  schoolrooms  should  be  flooded 
with  light.  I  am  sure  that  working  men  should  choose  for 
themselves,  when  practicable,  well-lighted  dwellings,  and  that 
they  should,  through  their  municipsu  representatives,  require 
that  due  regard  be  had  to  the  free  admission  of  light  in  all 
building  operations  in  towns.  It  is  deplorable  to  see  how  in 
some  large  towns,  London  amongst  them,  mansions  and  blocks 
of  artizans'  dwellings  are  being  piled  up  to  an  enormous  height, 
with  no  proportionate  widening  of  the  street,  which  is  indeed 
converted,  in  some  instances,  into  a  sort  of  damp  cellar— a 
street  with  no  sunny  side,  sunk  in  perpetual  and  all-pervadinj; 
gloom.  Jedediah  Morse,  an  old  American  geographer,  described 
the  town  of  Albany  as  "  a  city  of  one  thousand  houses  and  ten 
thousand  inhabitants,  all  standing  with  their  gable-ends  to  the 
street."  The  attitude  attributed  to  the  inhabitants  seems 
unreasonable,  but  that  of  the  houses  is  worthy  of  commendation; 
for  a  house  with  its  gable-end  to  the  street  in  the  style  of  old 
Albany  must  have  been  begirt  by  light,  and  although  in  these 
days  we  can  scarcely  hope  for  such  an  arrangement,  or  even  for 
houses  up  to  the  true  sanitary  standard,  not  exceeding  two 
storeys  in  height,  we  may  still  insist  on  the  maintenance  of 
ample  channels  for  light  between  our  blocks  of  houses,  and  on 
the  curtailment,  as  far  as  possible,  of  that  great  canopy  of 
smoke  that  is  densest  over  our  busy  hives  of  industry,  but  the 
fringes  of  which  now  hang  over  almost  the  whole  of  England- 
intercepting  and  enfeebling  the  solar  rays  that  ought  to  cheer 
and  invigorate  us,  and  cleanse  earth,  air  and  water,  of  the 
perilous  stuff  that  weighs  upon  the  public  health. 

And  there  is  one  other  point  in  connection  with  the  usefulness 
of  light  in  the  prevention  of  tubercle  to  which  I  would  allude, 
and  it  is  this,  tnat  all  articles  of  wearing  apparel  and  bedding 
should  after  washing  be  dried  in  bright  light.  Water  is  not 
fatal,  nay,  it  is  not  very  injurious,  to  the  tubercle  bacillus, 
which  has  been  known  to  retain  its  vitality  when  immersed  in 
it  for  as  long  as  115  days,  and  therefore  washing  alone  (unless 
boiling  water  has  been  used),  unaided  by  exposure  to  light,  can 
scarcely  be  trusted  to  disinfect  the  linen  which  has  been  used 
by  tuberculous  persons.  It  should  be  well  soaked  in  boiling 
water,  well  scrubbed,  well  bleached  in  the  open  air,  and  so  in- 
deed should  all  clothing  and  bedding  if  they  are  to  be  thoroughly 
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fresh  and  wholesome.  The  limitations  of  our  climate  and  of 
our  modern  habits  of  life,  however,  to  a  great  extent  render 
such  a  procedure  impracticable,  and  as  a  matter  of  fact  a  large 
proportion  of  the  drying  of  clothes  and  linen  in  this  country  is 
carried  on  in  darkness  in  steam-presses  and  closets,  or  in  semi- 
darkness  in  back  kitchens,  cellars  and  lofts.  This  is  largely 
the  case  in  hospitals  and  institutions  in  which  dark  drying 
presses  are  in  almost  universal  use,  and  it  is  to  be  remembered 
that  in  them  tubercular  disease  is  common.  I  would  suggest 
that  these  drying  presses  should  be  no  longer  dark  but  roofed 
with  white  or  blue  and  violet  glass,  or  illuminated  by  the 
arc  light,  which  is  almost  as  ef^cacious  as  sunlight  in  the 
destruction  of  germs. 

And  now,  ladies  and  gentlemen,  I  have  finished  what  I  have 
to  say  this  evening  about  the  prevention  of  tubercular  disease. 
I  know  I  have  exhausted  your  patience,  and  I  fear  I  have 
had  to  deal  with  a  subject  not  very  attractive  or  SBsthetical. 
An  eminent  scientific  friend  of  mine  says  that  whenever  he 
attends  a  lecture  on  bacilli  he  has  a  creeping  sensation  all  over 
him  and  feels  like  a  horrid  old  Stilton  cheese,  and  if  I  have 
produced  effects  of  that  kind  on  any  of  you  I  can  only  apolo- 
getically remind  you  that  The  Sanitary  Institute  is  obliged  to 
deal  with  unsavoury  topics,  and  that  bacilli  are  not  more 
objectionable  than  drains,  which  might,  perhaps,  have  occupied 
vour  attention  had  I  not  been  here.  And  on  behalf  of  bacilli 
1  would  also  remind  you  of  the  prediction  of  Lord  Salisbury, 
that  they  and  their  kindred  organisms,  upon  which  the  lives  of 
millions  of  human  beings  depend,  will  for  a  generation  to 
come  figure  more  largely  in  the  field  of  science  tnan  any  other 
subject.  Legions  oi  bacilli  brood  over,  infest,  and  grievously 
afflict  this  over-crowded  City  of  Liverpool.  I  trust  the  work- 
ing men  of  Liverpool  will  be  **  up  and  at  'em,''  and  do  their 
best  to  drive  them  into  that  outer  darkness  prepared  for  the 
arch-enemy  of  mankind  and  his  angels. 
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LIVERPOOL  EXHIBITION -AWARDS. 


MEDALS. 

Blackhait  Ventilatino  Co.,  63,  Pore  Street,  London,  E.G. 
Electric  Steam  and  Water  Ventilating  Fans. 

BoAKE,  BoBEBTS  &  Go.,  Stratford,  London,  E. 

Liquid  Sulphur  Dioxide  for  Disinfecting  Purposes. 
BoTBiL,  Limited,  30,  Parringdon  Street,  London,  E.G. 

Bovril. 

Bbaxd  &  Co.,  11,  Little  Stanhope  Street,  Mayfair,  London,  W. 
Meat  Preparations  for  Invalids. 

BnBBOUGHS,  Wellcome  &  Co.,  Snow  Hill  Buildings,  London,  E.G. 
Improvements  in  Pharmaceutical  Preparations. 

Caltebt,  F.  G.,  &  Co.,  Bradford,  Manchester. 
Pure  Carbolic  Acid. 

Cabteb,  Alfbed,  Limitei),  47,  Holborn  Viaduct,  London,  E.G. 
Ambulance  Litter. 

Cliit,  J.,  &  Sons,  Wortley,  Leeds. 
Cecil  Porcelain  Slop  Sink. 

Cuff,  J.,  &  Sons,  Wortley,  Leeds. 
Imperial  Porcelain  Bath. 

Cbosslet  Bbos.,  Limited,  Openshaw,  Manchester. 
Crossley's  Small  Special  High  Speed  Qas  Engine. 

Defbies,  J.,  <&  Sons,  Limited,  147,  Houndsditch,  London,  E.G. 
Geneste  Herscher  Steam  Disinfecting  Apparatus. 

Defbies,  J.,  &  Son,  147,  Houndsditch,  London,  E.G. 
Pasteur  G^rm  Filter. 

Doultox  &  Co.,  Lambeth,  London,  S.E. 

MetaUo-Keramic  Joint  for  Connecting  Lead  to  Earthenware. 

Fbt,  J.  S.,  &  Sons,  Union  Street,  Bristol. 
Pure  Cocoa. 

6E9EBAL  Electbic  Co.,  Limited,  69  &  71,  Queen  Victoria  Street, 
London,  E.C. 
Method  of  Heating  by  means  of  Electric  Wires  imbedded  in 
Cement. 

Orbenall,  John,  New  Wakefield  Street,  Manchester. 
Improved  Steam  Washer. 

HoBKiNS,  H.  Hope,  110,  Strand,  London,  W.G. 
Jaeger  Woollen  Underclothing. 

HoMONs,  H.  Hope,  110,  Strand,  London,  W.G. 
Hygienic  Clothing. 
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lNCAin)iscENT  Gas  Light  Co.,  Limited,  14,  Falnier  Str.^et,  West- 
minster, London,  S.W. 

Incandescent  Gras  Light  (Welsbach  System). 

Isaac,  B.  Bichasd,  45,  South  John  Street,  Liverpool. 
Newman's  Hose  Coupling. 

JsmoKGS,  Geobge,  Lambeth  Palace  Eoad,  London,  S.E. 

Century  Syphonic  Closet,  having  Ventilating  Pipe  from  space 
between  traps  discharging  into  open  air. 

Jones,  John,  40,  Sydney  Street,  Chelsea,  London,  S.W. 
Condensation  Manhole  Cover  (Double). 

LivEBPOOL  Electbic  SUPPLY  Co.,  LIMITED,  15,  Highfield  Street, 
Liverpool. 
Switchboard  complete  with  Accumulator  and  rheostat,  to  give  a 
pressure  of  1  to  2  volts  for  medical  purposes. 

LrvEBPOOL  Lint  Co.,  Mark  Street  Mills,  Liverpool. 
Surgical  Dressings. 

Palatine  Enoineebing  Co.,  10,  Blackstock  Street,  LiverpooL 
Deacon's  Waste  Meter. 

Peace  &  Nobqtjay,  70,  Port  Street,  Piccadilly,  Manchester. 
Improved  Folding  Partition. 

Pickup,  J.  H.,  &  Co.,  Fountain  Street,  Bury,  Lancashire. 
Electric  Fan. 

Pbicb's  Patent  Candle  Co.,  Belmont  Works,  Battersea,  London,  S.W. 
Composite  Candles. 

Stott,  James,  &  Co.,  83,  Dale  Street,  Liverpool. 
Mercury  Gas  Governor. 


CERTIFICATES. 


Bell,  Abthub  Geobge,  92,  Sherwood  Street,  Nottingham. 
Bell's  Fireproof  Door. 

BiLUNGTON  Bbos.,  Cambridge  Street,  LiverpooL 
Hospital  Bedsteads. 

Black,  William  G.,  2,  George  Square,  Edinburgh. 

Aitken's  Apparatus  for  ascertaining  the  number  of  Dust  particles 
present  in  the  atmosphere. 
Bowes  Scott  &  Westebn,  Broadway  Chambers,  Westminster,  London, 
S.W. 
Automatic  Flushing  Grease  Trap. 

Bbadfobd,  Thomas,  &  Co.,  Salford,  Manchester. 

Bradford's  Vowel  Y  Washing  and  Wringing  Machine. 

Bbadfobd,  Thomas,  &  Co.,  Salford,  Manchester. 
Bradford's  "  Fishback  "  Chum. 

Bbadfobd,  Thomas,  &  Co.,  Salford,  Manchester. 

Bradford's  Differential  Wringing  and  Mangling  Machine. 
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Bbadford,  Thomas,  &  Co.,  Salford,  Manchester. 
New  Arch  Albany  Butter  Worker. 

British  Sakitasy  Co.,  56,  Bothwell  Street,  Glasgow. 
Earth  Closets. 

Cabteb,  Alfb£D,  Limited,  47,  Holbom  Viaduct,  London,  E.C. 
Carrying  Chair  and  Self-Propelling  Chair  Combined. 

Clabk,  E.,  &  Co.,  Queen's  Eoad,  Battersea,  London,  S.W. 
Clark's  Optimus  Coffee  Extract. 

Clipf,  J.,  &  Sons,  Wortley,  Leeds. 

White  and  Coloured  Glazed  Bricks. 

CiiTF,  J.,  &  SoKB,  Wortley,  Leeds. 

Imperial  Porcelain  Kitchen  and  Scullery  Sinks. 

Cooks  Bbos.,  25,  Hardman  Street,  Liverpool. 
Dairy  Farmers*  Working  Dairy. 

DiMicocK,  J.,  &  Co.,  Albion  Works,  Hanley. 

Perfection  Wash  Down  Closet. 

^^  > 

DoTTuros  &  Co.,  Lambeth,  London,  S.E. 
Glazed  Fireplaces. 

DucKiTT,  J.,  &  Son,  Mitre  Works,  Burnley,  Lancashire. 
Best  for  Setting  Drain  Traps  Level. 

Eaols  Bakoe  and  Foundbx  Co.,  Catherine  Street,  Aston  Cross, 
Birmingham. 
"Eagle"  Grate. 

Edmtjndb,  Joseph,  Belper  Street,  Bamsbury,  London,  'N, 
Empress  Curry  Powder. 

GiBBS,  J.,  &  Son,  27,  South  John  Street,  Liyerpool. 

Improved  Ventilating   Lilet    with    large   Bemovable  Outside 
Grating. 

Gbxknwooi)  Bbos.,  228,  Liverpool  Boad,  Manchester. 
Automatic  Milk  Beoeiver. 

Hancock,  F.  &  C,  29,  Oxford  Street,  Dudley. 

Mill  for  Crumbling  Bread  and  Grinding  Sugar. 

Hancock,  F.  &  C,  29,  Oxford  Street,  Dudley. 

Machine  for  Pressing  Butteri  Potatoes,  and  Fruit. 

HuTCHiNOB,  G.  J.,  47,  Featherstone  Street,  City  Boad,  London,  E.C. 
Hutchings'  Steam  Cooker. 

Isaac,  B.  Bichabd,  45,  South  John  Street,  Liverpool. 
Allison's  Safety  I^mp. 

Isaac,  B.  Bichabd,  45,  South  John  Street,  Liverpool. 
Maurice's  Instantaneous  Hose  Coupling. 

Jbnningb,  Geobqe,  lAmbeth  Palace  Boad,  London,  S.E. 

Porcelain  Badial  Urinal  with  Stall  and  Pan  in  One  Piece. 

Jetes'  Sanitabt  Compounds  Co.,  Limited,  43,   Cannon    Street, 
London,  E.C. 
Jeyes'  Fluid  Coal  Tar  Disinfectant. 
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JoiTBB,  JoHy,  40,  Sydney  Street,  Chelsea. 

Smoke  Machine  and  Smoke-Bag  Stopper  for  Drain  Testing. 

Kbitwobtht,  E.  N.,  &  Co.,  Alpha  Works,  Oldham. 
Equipoise  Wringer  and  Mangle. 

KurwoBTHT,  E.  N.,  &  Co.,  Alpha  Works,  Oldham. 
Paragon  Washer,  Wringer  and  Mangle. 

KmrwoBTHT,  E.  N.,  &  Co.,  Alpha  Works,  Oldham. 

Handy  Curtain  Frame. 
EiLLiCK  &  CocHBAN,  51  and  53,  Seel  Street,  Liverpool. 

Improved  Hydraulic  Boasting  Jack. 

Ejxllice  &  CocHBJLy,  51,  Seel  Street,  Liverpool. 

Ideal  Kitchen  Bange. 
Krra,  C,  &  Co.,  132,  Euston  Eoad,  London,  N.W. 

Lock  Valve  Ventilator. 

LnTG,  T.  (BuBBOUGHS,  WxLLCOMB  &  Co.),  Suow  Hill  Buildings, 
London,  E.C. 
Tabloids  of  Compressed  Tea. 

Loz£,  AuouBTE,  281,  West  Derby  Boad,  Liverpool. 
Aerated  Water  Machine. 

Lyon,  Johx,  &  Co.,  23,  Oldham  Street,  Liverpool. 
Mineral  Waters. 

Magnbtite  Patent  Filteb  Co.,  6,  Brown  Street,  Manchester. 
Magnetite  Filter. 

Newton,  Chambebs  <&  Co.,  Thomcliffe,  near  Sheffield. 
Izal  Disinfecting  Fluid. 

Beck,  Anjdebs  Bobch,  Oothersgade  155,  Copenhagen. 
Steam  Disinfector. 

Benton,  Gibbs  &  Co.,  St.  James'  Works,  Mill  Street,  Liverpool. 

Hot  Water  Grate. 
Betnolds  &  Bbanson,  14,  Commercial  Street,  Leeds. 

Sets  of  Lantern  Slides  to  illustrate  Healthv  and  Unhealthv 
Houses. 

Betnoij)S  &  Bbanson,  14,  Commercial  Street,  Leeds. 
Apparatus  for  Estimating  Carbon  Dioxide  in  Air. 

BoBiNSON,  Thomas,  127,  Bamsden  Boad,  Wardle,  Lancashire. 

''Enable"   Method  of  connecting  lead  pipe  with  earthenware 
pipe. 

Sanitation  Imfbovements  Co.,  26,  Canal  Street,  Wolverhampton. 
Day's  Stafford  Closet. 

Shanks  &  Co.,  Tubal  Works,  Barrhead,  Glasgow. 

Shanks'  "  Modem  "  Lavatory  with  Accessible  Quick  Waste. 

Shanks  &  Co.,  Tubal  Works,  Barrhead,  Glasgow. 
Instanter  Lavatory  Basin  with  Bunning  Water. 

Shanes  &  Co.,  Tubal  Works,  Barrhead,  Glasgow. 

Shanks'  Combination  Closet,  with  Cistern  immediately  behind. 
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Shaw  Bbos.,  22,  Eastbourne  Boad,  Birkenhead. 
Cane  Drain  Cleaning  Bods. 

TwTTOBD,  Thomas  W.,  Cliffe  Vale  Pottery,  Hanley. 
Ideal  Sink  and  Supports  in  Enamelled  Fireclay. 

TwTFOM),  Thomas  W.,  Cliffe  Vale  Pottery,  Hanley. 
Combined  "  C.V.*'  and  Athena  Lavatory  Basin. 

Tnx)Ji,  J.,  &  Sons,  Limited,  2,  Newgate  Street,  London,  E.C. 
Column  Closet  and  Slop  Sink  Combined. 

TnoB,  J.,  &  SoiErs,  Limited,  2,  Newgate  Street,  London,  E.C. 
Ariston  Valve  Closet. 

Ttlob,  J.,  &  Sons,  Limited,  2,  Newgate  Street,  London,  E.C. 
Column  Waste  Preventing  Cistern  (McCormick's  Patent). 

Waufobd,  W.  Stbwabt,  Dallingboro'  Bectory,  Wickham  Market. 
Domestic  Turkish  Bath. 


X^, — Objects  exhibited  or  invented  by  any  of  the  Judges  themselves 

are  excluded  from  Awards. 


LIST    OF    EXHIBITS 

SELECTED    FOR    FURTHER    PRACTICAL   TRIAL. 


AciCB  YiNTiLATnro  AND  Heatikg  Co.,  35,  Tarleton  Street,  Liverpool. 
Upetut  Ventilator  for  Buildings  and  Shijps, 

Albion  Clay  Co.,  Woodville,  Burton-on-Trent. 
Paragon  Pijpet. 

Albion  Clat  Co.,  Woodville,  Burton-on-Trent. 

Janes  Sf  SyJce^    Channel  Bends  for  Manholes  and  Inspection 
Chambers. 

AxsoLDj  iossBR^  40,  Clowauco  Street,  Devonport. 
Deodorising  Apparatus, 

Bowes  Scott  &  Western,  Broadway  Chambers,  Westminster,  London, 
S.W. 
Lairine. 

Cadbury  Bbos.,  Boumville,  near  Birmingham. 
Cocoa, 
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Coombs'  Eu&ska  Aerated  Floub  Co.,  Limited,  4,  Stamford  Street, 
Nottingham. 
Eiwreka  Aerated  Flour. 

Cooper,  A.  T.,  92,  Moray  Boad,  London,  N. 
Suction  and  Vacuum  Pump, 

CosHAM,  Thomas,  Portland  House,  Newark,  Nottingham. 
Prtdpitaiing  Tank  and  Filtering  Beds. 

CuLLEN,  James  Bahtes,  104,  Wood  Street,  Liverpool. 
PatcfU  Budder  Fastenings, 

DouLTOK  &  Co.,  Lambeth,  London,  S.E. 

Improved  Apparatus  for  Heating  Bath  by  Steam, 

DocxTON  &  Co.,  Lambeth,  London,  8.E. 
Isolated  Trough  Closet. 

DvGurD,  J.  L.,  &  Co.,  12  and  14,  Johnson  St.,  Dale  St.,  Liverpool 
Pidford^s  Damp-WaU  Pdint. 

Eagle  Bakgb  akd  Fouitdrt  Co.,  Catherine  Street,  Aston  Cross,  Bir- 
mingham. 
Safety  BeU. 

Eiffel  Patent  Staib  Tbead  Co.,  Limited,  26,  Bath  St.,  Liyerpool. 
"  Eiffd  "  Stair  Tread. 

Eyans,  Sons  &  Co.,  56,  Hanover  Street,  Liverpool. 
Montserrat  Lime  Juice. 

Oibbs,  John,  &  Son,  20,  South  John  Street,  Liverpool. 
Automatic  Bainwater  Separator. 

GiBBS,  John,  &  Son,  27,  South  John  Street,  Liverpool. 
Inlet  and  Outlet  Ventilators  for  Ships. 

Gttibal,  Miss  Susanna  J .  F.,  7,  Great  Cxeorge  Square,  Liverpool 
Marine  for  the  Preparation  of  Bibhons  required  for  Typewi^ers. 

Hancock,  F.  &  C,  29,  Oxford  Street,  Dudley. 
Steam  Oven  for  Cooking. 

Hancock,  F.  &  C,  29,  Oxford  Street,  Dudley. 
Cooker  and  Steamer  Confined. 

Heinbkbt,  White  &  Co.,  43,  Pembroke  Place,  Liverpool. 
Ladas  Cream  Baking  Powder. 

Intebnational  Water  and  Sewage  Pubification  Co.,  Limited, 
7,  Victoria  Street,  London,  S.W. 
Process  of  Sewage  Purification. 

Ibedale  Patent  Soap  Co.,  Fenwick  Chambers,  Liverpool. 
Ammonia  Dry  Soap. 

Jones,  John,  40,  Sydney  Street,  Chelsea,  London,  S.W. 
BaU  Valve  for  Waste  Preventers, 
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JovBs,  John,  40,  Sydney  Street,  Chelsea,  London,  8.W. 
Double  Syphon  Waste  Preventer, 

JoNis,  JoKsr,  40,  Sydney  Street,  Chelsea,  London,  S.W. 

Screw  Expanding  Drain  Stopper  and  Water  Test  Indicator. 

Kow  Bbsweby,  Fulham,  London,  S.W. 
Kcps  Ale. 

Lost,  A.,  281,  West  Derhy  Eoad,  Liverpool. 
Siphon  for  Aerated  Water. 

MaTiABab,  Bobsbt,  40,  Plumpton  Street,  Liverpool. 

Barrow  for  Carrying  and  Socketing  Heavy  Earthenware  Pipes, 

Palatikx  ENGivESBiNa  Co.,  10,  Blackstock  Street,  Liverpool. 
Lord  Kelvin's  Hydrant. 

Paulunh  EwGiNBisBnTG  Co.,  10,  Blackstock  Street,  Liverpool. 
Lord  Kelvin's  Fire  Valve. 

Palathtb  EirGDnsEBiKa  Co.,  10,  Blackstock  Street,  Liverpool. 
Lord  Kelvin's  Tap. 

Pabkikbok,  B.,  &  Soirs,  Curzon  Street,  Burnley. 
Baking  Powder. 

Patkut  Gullt  Co.,  Limitbd,  St.  Peter's  Church  Walk,  Nottingham. 
Iron  Gullies. 

QcriBir,  Shabp  &  Co.,  31,  Islington,  Liverpool. 

Wcuhdown  Water-closet  with  large  Water  Area. 

Kjeo),  a.  W.,  &  Co.,  69,  St.  Mary  Axe,  London,  E.G. 
Expanding  Drain  Stopper. 

BxNTox,  GiBBB  &  Co.,  St.  James'  Works,  Mill  Street,  Liverpool. 
Wind  Suction  Ventilator. 

RsTiroij)8  &  Bbanson,  14,  Commercial  Street,  Leeds. 
Puriizer  Aerated  Water. 

Satxtt  Tbeab  Syndicate,  Limited,  15,  Barbican,  London,  £.C. 
Mason's  Unwearahle  Nonr-elipping  Stair  Treads, 

Saybtt  Tbbad  Syndicate,  Limited,  15,  Barbican,  London,  B.C. 
Electric  Light  Box  Covers. 

Satety  Tbead  Syndicate,  Limited,  15,  Barbican,  London,  E.G. 
Hydrant  and  Manhole  Covers, 

Safbiy  Tbead  Syndicate,  Limited,  15,  Barbican,  London,  B.C. 
Coal  Plates. 

Satety  Tbead  Syndicate,  Limited,  15,  Barbican,  London,  E.C. 
Stirrups  and  Horse  Shoes. 

Scott,  A.  &  B.,  Limited,  28,  Buchan  Street,  Glasgow. 
Midlothian  Oat  Flour  and  Biscuits. 
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Sbwagb   and    Efflueht  Water   FrLnuTioir    Co.,  Limitm),  35, 
Waterloo  Street,  Birmingham. 
Syitem  of  Aeration  of  Sewage  Filter  Beds. 

SHAinLS  &  Co.,  Tubal  Works,  Barr  Head,  Glasgow. 
Shanki  Syphonic  Water-closet, 

Staitdard  Sewage  and  Water  PcjRiFiCATioisr  Co.,  Limited,  Chethim 
Street,  Clayton,  Manchester. 
"  Ozonaic'*  and  Magnetic  Iron  Cake. 

Sterldto  &  SwAinr,  61,  Lord  Street^  Liverpool. 

Improved  Sewer  Pipes^  with  JRestr-pieee  in  the  Sockets, 

Ster,  Milton,  36,  Bye  Lane,  Feckham,  London,  S.E. 
jRdiahle  Drain  Plug. 

Turner-Croker  Sanitary  Apfuance  Co. 
Qtdly  Traps. 

TwTFORD,  Thomas,  Cliffe  Vale  Pottery,  Hanley. 
Adamant  Syphonic  Latrine. 

Tylor,  J.,  &  Sons,  Limited,  2,  Newgate  Street,  London,  KC. 
Walker's  Sand  Washer. 

Walker  &  Carter,  Limited,  Works,  Pendleton,  Manchester. 
Sanitum  WaU  Paper. 

Walker,  E.,  &  Co.,  Heckmondwike,  Yorkshire. 
Iron  Pipe^  Tin  Lined, 

Water  Carriage  ENGimfiERiNG  Co.,  Limited,    Mowbray  Street 
Sheffield. 
MerrilVs  Ba^sin  Latrine  with  Syphonic  Discharge. 

Whitehead,  Thomas,  103,  Great  George  Street,  Liverpool. 
Revolving  Wind  Propelling  Exhaust  VeniUaior. 

Whitbhead,  Thomas,  103,  Great  George  Street,  Liverpool. 
Fixed  Exhaust  Ventilators  for  Buildings  and  Ships. 

Whitehead,  Thomas,  103,  Great  George  Street,  Liverpool 
Maurice's  Non-Poisonous  Porcelain  Paint. 
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THE  EIGHTH  INTEENATIOXAL  CONGEESS  OF  HYGIENE 
AND  DEMOGRAPHY,  BUDAPEST,  1894. 

The  Eighth  International  Congress  of  Hygiene  and  Demography  was  held 
in  Budapest  the  first  week  in  September,  1894,  and  its  magnitude  may  be 
ganged  by  the  fact  that  the  total  Dumber  of  members  was  said  to  be  larger 
than  that  of  the  previous  Congress  held  in  London  in  1891,  which  numbered 
about  three  thousand.  The  titles  of  about  eight  hundred  papers  were  set 
down  for  reading,  nearly  double  the  number  read  at  the  previous  Congress. 
These  papers  were  classified  in  twenty-six  sections,  of  which  nineteen  were 
included  under  the  head  of  Hygiene  and  seven  under  that  of  Demography ; 
at  the  London  Congress  there  were  ten  sections,  one  only  being  devoted  to 
Demography ;  and  at  the  preceding  Congress  held  in  Vienna  in  1887  there 
were  only  five  sections.  In  addition  to  the  three  official  languages— English, 
French,  and  G^erman— Magyar  was  largely  used.  Hungary  rose  to  the 
occasion,  and  Budapest  surpassed  itself  in  lavishness  of  hospitality.  Dele- 
gates and  other  members  of  the  Congress  were  overwhelmed  with  receptions, 
repasts,  and  invitations  of  all  kinds,  with  visits  of  interest  and  excursions,  and 
with  sections  and  papers.  The  cordiality  and  hospitality  of  the  Hungarians 
were  unbounded. 

In  calmly  reviewing  the  impressions  left  by  this  last  International  Con- 
gress, there  are  many  points  of  striking  interest.  That  the  cause  of  public 
health  is  advanced  by  the  meeting  of  experts  of  all  countries  cannot  be 
gainsaid.  To  take  a  single  illustration,  how  many  knew  previous  to  the 
Congress  that  Hungary  has  been  the  first  State  to  establish  a  state  service  of 
Medical  Officers  of  Schools  for  the  purpose  of  exercising  supervision  over 
the  hygiene  of  schools  and  scholars,  and  of  giving  instruction  in  hygiene 
in  middle-class  schools?  How  valuable  this  evidence  will  be  in  supporting 
those  who  have  so  long  advocated  the  school  teaching  of  hygiene  and  the 
greater  supervision  of  the  sanitary  condition  of  schools  and  scholars.  The 
exchange  of  ideas,  the  varying  methods  of  administration  and  procedure 
adopted,  the  diflferent  current  opinions,  and  the  basis  on  which  they  are 
grounded,  all  help  to  widen  the  scope  and  to  set  more  firmly  the  knowledge 
of  sanitarians. 

But  the  value  to  be  obtained  is  only  gained  under  difficulties— difficulties 
of  language  and  of  organisation.  In  a  large  assemblage  of  persons  speaking 
different  tongues  the  first  consideration  should  be  to  adopt  every  means 
possible  to  render  the  proceedings  intelligible  to  the  greatest  number.  With 
tikis  objeet  the  languages  in  official  use  should  be  reduced  to  the  fewest 
number.  Every  additional  language  multiplies  the  difficulty  of  procedure, 
written  and  verbaL  Every  paper,  or  a  fair  abstract,  should  be  printed  before- 
hand, as  many  men  are  capable  of  reading  in  a  foreign  language  what  they 
cannot  follow  when  spoken,  and  few  men  can  speak  with  lucidity  upon  a 
subject,  and  still  less  upon  the  details  of  a  scientific  subject,  sprung  upon 
them  in  a  strange  tongue  without  a  moment's  notice  for  reflection.  All 
papers  and  abstracts  should  be  obtainable  shortly  beforehand,  either  gratui- 
tously or  upon  a  small  payment,  by  any  member  of  the  Congress. 

As  to  organization,  it  is  not  desirable  to  have  a  larger  number  of  sections 
than  necessary,  the  conjunction  of  one  or  more  sections  temporarily  and  the 
subsequent  disjunction  lead  to  great  confusion,  and  although  the  number  of 
sectioDB  may  be  thereby  temporarily  reduced  it  leads  to  delay  and  rupture 
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of  oontmiiity.  The  Pennanent  International  Committee  should  draw  np  a 
limited  pr(>gTamme  of  sections,  and  of  snbject  matters  to  be  embraced  in  each 
sectioD,  for  future  Congreases  it  would  form  an  iuTaluable  guide  to  orgaoiflers, 
contributors,  and  delegates,  and  would  exclude  many  extraneous  matters  that 
tend  to  dilute  and  eren  swamp  more  legitimate  and  pressing  sabjects.  In 
the  question  of  papers  also  this  programme  would  asmst  referees  to  decide 
what  papers  should  be  accepted  or  declined.  It  appears  to  be  most  neoeaniy 
and  important  that  a  careful  scrutiny  and  pruning  of  the  papers  sent  in 
should  be  exerdsed  by  a  competent  committee,  and  it  necessarily  follows 
that  pBLpen  should  be  submitted  in  exteruo  or  at  least  in  full  abstract  before 
being  accepted,  as  the  title  of  a  paper  is  an  insufficient  description  to  its 
contents.  This  need  not  l^>ply  to  authors  specially  requested  to  oontribote. 
but  it  would  effectually  exclude  elementary  and  adyertising  papera. 

By  this  means  the  number  of  papers  might  be  reduced  to  a  manageable 
quantity,  and  the  quality  might  be  considerably  improved.  Even  more  ma? 
be  done  with  advantage  to  improve  the  quality  and  utility  of  the  subject 
matters  to  be  placed  before  an  International  Congress,  by  extending  the 
system  of  Internationa]  Committees,  and  by  instituting  also  National  Com- 
mittees.  The  reports  of  these  Committees  being  printed  and  circulated 
beforehand  could  be  taken  as  read,  and  might  produce  fruitful  discnsBons. 
Furthermore,  these  Committees,  International  and  National,  could  bring  to 
the  Congress  carefully  prepared  resolutions,  with  explanatory  reports^ 
There  is  no  reason  why  National  Committees  should  not  create  themselTes 
and  present  reports  to  a  Congresa  Reports  such  as  mentioned  would  take 
precedence  of  individual  papers,  and  indirectly  they  would  act  as  a  healtby 
discouragement  to  the  overwhelming  flow  of  diffuse  dissertation^  and  redaoe 
the  number  and  improve  the  practicability  of  the  resolutions  to  be  submitted 
to  the  Congress  in  plenary  sitting.  There  is  also  a  growing  tendency  in  all 
Congresses  to  make  visits  and  excursions  during  the  sitting  of  the  sectiona; 
this  is  a  practice  that  is  fatal  to  good  work,  and  a  question  for  serioos 
consideration  in  the  future.  It  is  obviously  necessary  to  prevent  this  over- 
lapping if  the  sittings  are  to  be  well  attended,  and  the  deliberations  are  to 
lead  to  good  results. 

It  would  also  be  a  desirable  thing  for  a  National  Committee  to  arrange  that 
certain  of  its  members  attending  an  International  Congress  might  be  told  off 
to  each  section  in  such  a  manner  that  they  would  be  able  to  make  aectional 
reports  of  the  most  valuable  parts  of  the  proceedings,  and  so  assist  each 
other  and  thebr  nation  by  co-operative  oiganisation  to  gain  a  .more  complete 
and  satisfactory  knowledge  of  what  takes  place,  instead  of  wandering  hope- 
lessly,  like  sheep  without  a  shepherd,  into  many  places  in  search  of  informa- 
tion. The  writer  would  plead  strongly  for  the  timely  organisation  €X  a 
National  Committee,  prepiured  to  be  thoroughly  representative,  and  capable 
of  presenting  to  the  sanitary  world  a  compiled  report  of  all  that  is  valoable 
at  an  early  date  after  a  Congress,  and  of  combining  beforehand  for  the 
purpose  of  discussing  and  carrying  needful  resolutions. 

To  pass  to  a  more  detailed  review  of  the  Congress, — on  the  evening  of 
Saturday,  1st  September,  the  members  of  the  Congress  were  welcomed  at 
an  introductoiy  meeting  in  the  National  Museum,  where  the  Bfinister  of  the 
Interior,  Earl  v.  Uieronymi,  President  of  the  Congress,  accompanied  by  the 
Rector  of  the  University,  Professor  Fodor,  and  by  Professor  Coleman  Miiller. 
the  General  Secretary,  was  the  centre  of  attraction. 

On  Sunday,  2nd  September,  in  the  large  Hall  ot  the  Municipal  Redoate 
the  Congress  was  solemnly  declared  opened  by  His  Imperial  and  Royal 
Highness,  Archduke  Earl  Ludwig.   The  Hall  was  thronged  with  lepresenta- 
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tiTes  in  official^  military,  and  evening  dress,  and  a  considerable  number  of 
ladies  were  present  Ck>Dgratnlator3r  and  complimentary  q;)eeche8  were 
made  by  a  large  number  of  delegates  of  yarions  nationalities  and  in  many 
languages.  These  could  be  heard  only  a  short  distance  from  the  platform. 
To  the  majority  of  the  assembly  the  ceremony  ^as  an  imposing  spectacle. 
At  the  conclusion  of  this  ceremony  the  Exhibition  on  the  upper  floor  of  the 
Polytechnikum  was  formally  opened  by  the  Minister  of  the  Interior.  In 
the  afternoon,  at  the  Academy  of  Science,  a  solemn  oration  was  delivered 
by  Professor  Hueppe,  of  Prag,  in  memory  of  Semmelweis,  and  those  assem- 
bled subsequently  drove  to  the  cemetery,  where  Professor  Kezmarszky 
unveiled  the  public  memorial  to  Semmelweis,  upon  which  Dr.  Duka  de- 
posited an  international  wreath.  In  the  evening  the  delegates  were  received 
at  the  Court  of  His  Royal  and  Imperial  Highness  Archduke  Earl  Ludwig 
in  the  Konigsburg  Palace  at  Buda. 

On  Monday  the  Sections  commenced  work  and  continued  their  sittings 
throughout  the  week.  Sections  9  and  10,  public  buildings  and  dwellings, 
speedily  amalgamated ;  Section  15,  sport,  found  little  to  do ;  and  Sections  18 
and  19,  pharmacology  and  nursing,  were  concerned  more  with  the  cure  than 
the  prevention  of  disease.  Many  papers  appear  not  to  have  been  presented 
or  to  have  been  crowded  out.  Borne  of  the  Sections  concluded  their  labours 
by  Wednesday,  and  some  of  the  demographical  Sections  sat  at  irregular 
intervals. 

The  greatest  interest  centred  in  Section  1,  bacteriology,  where,  on  the  first 
day,  immtmity  was  discussed;  on  the  second  day,  diphtheria,  in  conjunction 
with  Sections  2  and  5  (prophylaxis  of  epidemics  and  hygiene  of  children) ; 
and  on  the  third  day  cholera,  in  conjunction  with  Sections  2  and  3,  (prophy- 
laxis and  tropical  hygiene). 

Professor  Hans  Buchner,  of  Munich,  read  a  paper  upon  *^  Immunity,"  in 
which  he  contended  that  natural  resistance  against  infection,  so-called 
natural  immtmity,  depends  upon  other  conditions  and  causes  than  artificial 
or  acquired  immunity.  Nattiral  resistance  depends,  on  the  one  hand,  upon 
the  bactericidal  action  of  certain  liberated  products  of  the  organism,  so-called 
alexines ;  on  the  other,  upon  the  congenital  indifference  of  the  tissues  and 
cells  of  the  body  to  individual  bacterial  poisons.  As  a  rule  natural  resistance 
cannot  be  transmitted  to  other  organisms  by  the  blood.  Leucocytes  perform 
an  important  function  as  natural  protectors  of  the  organism,  not  as  phago- 
cytes, but  by  means  of  the  substances  they  secrete,  phagocytosis  being  only  a 
secondary  phenomenon.  Artificially  begotten  or  acquired  immunity  depends 
upon  the  presence  of  modified,  poisonous,  specific  bacterial  products,  so-called 
antitoxines,  either  in  the  blood  or  in  the  tissues  of  the  organism,  or  in  both. 
As  a  rale  antitoxines  and  the  artificial  immunity  they  produce  may  be  trans- 
mitted by  the  blood  and  the  milk.  The  action  of  antitoxines  is  not  based 
upon  the  direct  destruction  of  specific  bacteria  by  contact  with  them,  but 
takes  place  within  the  organism,  and  only  by  modification  of  the  organism 
by  a  diminution  of  the  specific  susceptibility  of  the  vital  parts  of  the  organ- 
ism, so  that  they  are  rendered  insusceptible  and  resisting. 

Professor  Victor  Yaughan,  of  Michigan,  detailed  some  experiments,  show- 
ing that  sub-cutaneous  injections  of  nucleinie  acid  render  rabbits  and 
guinea-pigs  immune  to  subsequent  inoculations  of  virulent  cultures  of  the 
dipk)coccas  of  pneumonia. 

Professor  L.  V.  Udratisky  of  Kolozsvar  entered  into  the  question  whether 
it  is  possible  to  classify  the  bacterial  products  known  up  to  the  present  time 
in  groups  according  to  chemical  composition.  Besides  the  alkaloidal  and 
the  albuminous  bacterial  poisons  there  are  the  bacteriotoxines,  belonging  to 
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neither  of  these  c1a88e&  It  appeared  to  him  that  the  best  guide  to  the  pontini 
of  bacterial  poisons  in  pathology  is  to  be  found  in  the  yarying  iDtozicatioD8 
by  bacterial  products  reprodacing  the  signs  and  symptoms  of  conesponding 
infectious  diseases. 

Professor  Joseph  de  Fodor,  of  Budapest,  discoursed  upon  the  effects  of 
increased  alkalinity  of  the  blood  rendering  it  more  microbicidal  in  action  and 
the  animal  more  resistant  to  the  virus  of  anthrax.  He  detailed  his  experi- 
ments "With  the  virus  of  anthrax,  and  also  others  with  those  of  cholen, 
typhoid,  tuberculosis,  and  swine  er3rmpelas. 

Dr.  Metchnikoff,  of  Paris,  maintained  his  well-known  conclusions,  that 
inununity  was  due  to  the  activity  of  living  cells,  that  leucocytes  exerdsed  a 
chemiotactic  power,  but  that  phagocjrtes  played  the  chief  part  in  taking  op 
and  destroying  the  micro-organisms. 

Professor  Denys,  of  Louvain,  recorded  his  experiments  on  rabbits,  which 
showed  that  the  bactericidal  power  of  serum  was  not  derived  from  bkx)d 
but  from  the  leucocytes. 

On  the  second  day  the  reports  of  the  various  National  Committees  upon 
diphtheria  were  presented  in  accordance  with  resolutions  passed  at  the  pre- 
vious Congress,  Herr  Hieronymi,  Minister  of  the  Interior,  presided.  Professor 
Loffler  first  presented  the  German  report,  the  main  points  of  which  were  :— 
That  as  the  bacillus  of  diphtheria  might  remain  for  weeks  and  months  in 
the  throat  of  an  infected  person  even  after  convalescence,  a  systematic  and 
continuous  examination  of  the  throat  should  be  invariably  carried  out  in  all 
cases;  that  compulsory  notiflcation,  isolation,  and  disinfection  should  be 
enforced ;  that  in  addition  to  cleanliness,  dryness,  access  of  light  and  air,  and 
local  treatment,  isolation  should  be  enforced  until  the  disappearance  of  the 
bacillus.  Dr.  J.  S.  Billings  presented  the  American  report,  and  stated  that 
a  system  of  bacteriological  examination  was  in  force  in  some  cities  in 
the  United  States.  He  also  stated  that  the  death-rate  from  diphtheria  was 
falling  in  the  States,  but  far  more  in  the  urban  than  the  rural  districts, 
due  to  the  effects  of  isolation  and  disinfection.  The  report  of  the  British 
Committee  was  read  by  Dr.  Edward  Seaton,  and  he  pointed  out  that  the 
tendency  had  been  for  the  disease  to  concentrate  Itself  in  towns  and 
towards  the  south-eastern  portion  of  England.  The  influx  of  population 
into  towns  and  the  aggregation  of  children  in  schools  influenced  the 
trend  of  the  disease.  He  also  complained  that  hygiene  in  England  was 
of  too  narrow  a  scope  and  did  not  sufllciently  embrace  sanitary  or  pre- 
ventive mnlicine,  and  pleaded  for  the  systematic  encouragement  of  sden- 
titic  observation  and  the  furtherance  of  medical  preventive  work.  Other 
national  reports  were  taken  as  read.  The  report  oi  the  French  Committtie, 
in  addition  to  recommending  compulsory  notiflcation,  isolation,  and  disin- 
fection, urged  the  daily  examination  of  the  throats  of  children,  and  also  that 
medical  men  should  invariably  have  recourse  to  bacteriological  examinaticMi 
for  early  diagnosis,  and  to  the  injection  of  anti-diphtheritic  serum  for 
treatment. 

At  the  close  of  the  reports.  Professor  Roux  made  one  of  the  most  im- 
portant communications  to  the  Congress,  tie  detailed  the  results  of  the 
treatment  of  children  at  the  Hopital  des  Enfants  Malades  in  P^s  with 
antitoxine  serum  derived  from  the  horse,  and  compared  these  results  with  the 
previous  records  of  the  hospital  and  of  another  children's  hospital  where  such 
treatment  was  not  in  use.  Briefly,  one-fourth  of  the  children  werefotmd  not 
to  be  suffering  from  true  diphtheria,  in  those  affected  the  mortality  was  re- 
duced from  50  to  26  per  cent.  He  diff'erentiated  those  suffering  ftom 
diphtheria  associated  with  other  organisms  fit>m  those  suffering  from  pure 
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431phtheria,  and  after  eliminating  those  dying  ftom  collateral  causes  he  con- 
cluded that  the  true  mortality  of  the  cases  of  pure  diphtheria  properly 
sabjected  to  the  treatment  was  only  1*7  per  cent.  A  marvellous  result  full  of 
promise  if  borne  out  by  further  experience,  and  as  the  serum  produces  no 
toxic  effects,  this  discovery  of  Professor  Behring  will  doubtless  before  long 
be  tested  all  over  the  civilised  world.  Dr.  Aronson,  of  Berlin,  also  com- 
municated the  favourable  results  obtained  by  him  in  the  treatment  of  the 
diaease  by  antitoxine. 

Mr.  Adams,  F.K.C.S.,  contributed  a  paper  on  the  movements  of  the  sub- 
soil water  in  relation  to  the  occurrence  of  diphtheria  in  Maidstone,  valuable 
observations  already  well  known  in  this  country. 

On  the  third  day  cholera  was  the  subject  under  consideration.  Professor 
Oruber,  of  Vienna,  considered  that  neither  artificial  cultures  nor  researches 
irpon  animals  established  the  diagnosis  of  cholera  as  Koch's  school  asserted ; 
something  more  was  wauted.  Dr.  Metchnikoff  held  that  the  cholera  vibrio 
Blooe  was  not  the  cause  of  cholera.  Many  had  swallowed  them  without 
being  attacked  by  cholera.  In  the  intestines  there  are  n^any  micro-organisms 
which  favour  the  development  of  the  cholera  bacillus  or  the  reverse.  In 
those  who  possess  the  former  cholera  develops ;  those  who  possess  the  latter 
remain  immuna  Acting  upon  this  assumption,  he  had  succeeded  in  develop- 
ing cholera  in  animals  hitherto  considered  immune.  Professor  Pertik,  of 
Budapest,  had  found  cholera  bacilli  in  60  per  cent,  of  fatal  cases,  but  he  had 
Also  obtained  pure  cultures  from  perfectly  healthy  soldiers.  He  illustrated 
by  photographs  the  variations  in  cholera  vibrios.  He  attributed  the  late 
epidemic  in  Budapest  to  polluted  water.  In  the  discussion  there  was  a  oon- 
seusus  of  opinion  that  th^  cholera  bacillus  was  insufficient  to  alone  account 
for  the  peculiar  incidence  of  the  disease. 

Professor  Kubom,  of  Seraing-Liege,  read  a  paper  upon  the  origin,  character, 
and  route  of  the  cholera  epidemic  in  Belgium  in  189^94,and  the  measures  organ- 
ised for  defence.  In  July,  1892, workmen  returning  from  Paris  introduced  the 
disease  into  Eastern  Flanders  and  into  ELainant  (Jumet),  and  in  August  ships 
from  Havre  and  from  Hamburg  introduced  the  disease  into  Antwerp.  Thence 
it  spread  throughout  Belgium,  causing  over  2700  cases  of  sickness  and  nearly 
1500  deaths.  The  disease  travelled  by  the  routes  of  the  canals  and  rivers, 
communicability  by  individuals  and  by  infected  objects  was  frequently 
recorded.  Insanitary  quarters  and  houses  and  their  occupants  were  speciaUy 
attacked,  and  the  disease  returned  to  the  same  localities  and  houses  as  in 
previous  years.  The  smaller  number  of  cases  and  of  deaths,  compared  to 
former  epidemics,  was  attributed  to  improved  sanitary  supervision  following 
upon  tlie  compulsory  notification  of  suspected  cases,  and  the  substitution  of 
public  water  supplies  for  old  wells  and  tanks. 

Dr.  Stekoulis,  of  Constantinople,  expressed  the  opinion  that  quarantine  is 
not  always  reliable,  that  the  best  prophylactic  measures  are  the  sanitation  of 
towns,  isolation  of  the  sick,  and  rigorous  disinfection.  Enlightened  opmion 
is  evidentiy  travelling  eastward  towards  the  sources  of  cholera. 

Soigeon-General  Gordon  gave  his  experiences  of  cholera  in  India.  In  the 
discuttion  upon  cholera  many  took  part. 

The  subject  of  Oriental  plague  was  brought  before  these  Sections  by  Prof. 

ROQX. 

Dr.  Cooper  Pattin,  of  Norwich,  presented  a  paper  upon  the  tuberculosis  in 
England  and  Wales.  He  advocated  the  compulsory  notification  of  the  tuber- 
coloses,  and  held  that  public  opinion  cannot  be  suffered  to  become  the 
determining  factor,  but  must  be  content  to  follow  in  the  wake  of  expert 
advisera.    He  would  require  the  presence  of  the  tubercle  bacillus  to  be 
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demonstrated  in  order  to  make  the  notification  valid.  Small-pox,  scarlet  and 
enteric  ferers,  cholera,  and  diphtheria  do  not  together  cost  the  country  so  mnch 
in  health  and  money  as  the  tuberculoses ;  but  the  former  are  of  high  intensity 
and  short  duration  and  strike  terror,  whereas  the  latter  are  of  low  intensity 
and  long  duration,  and  are  suffered  to  cause  nenrly  one-half  of  all  deaU» 
between  the  ages  of  flfleen  and  thirty-tive.  Notification  would  enable 
printed  instructions  to  be  sent  to  the  victims  of  the  disease  as  to  preventiTe 
treatment,  nursing,  and  disinfection,  and  inimical  saniuu-y  defects  to  be 
remedied,  and  also  enable  the  indiscriminate  admixture  of  tubercalous  and 
healthy  children  in  schools,  and  adults  in  factories  and  workshops,  to  be 
prevented.  He  would  look  forward  to  the  provision  of  special  hospitals  for 
poor  cases,  and  to  the  regular  inspection  of  all  cattle  by  veterinary  inspectors. 

To  the  tropical  Section,  Sir  Joseph  Payrer,  K.C.S.L,  also  presented  a 
sketch  of  the  physical  and  cUmatic  conditions  of  India,  and  their  relation  to 
healtli  and  disease.  He  stated  that  in  India  every  effort  is  made  to  promol* 
gate  and  enforce  sanitary  regulations.  An  important  result  of  the  observations 
of  the  many  able  medical  officers  of  the  sanitary  department  has  been  to 
show  that  epidemics  are  to  be  controlled  by  sanitary  work,  and  that  cholera 
is  to  be  prevented  or  modified  in  this  way  alone,  whilst  all  quarantine  and 
coercive  measures  are  futile*and  hurtful.  By  tMising  action  on  experience  and 
facts  verified  by  skilled  observation,  and  not  on  hypothetical  explanation, 
steady  progress  is  being  surely  made. 

Mr.  Ac  worth,  of  the  Metropolitan  Asylums  Board,  in  the  second  Section, 
described  the  provision  made  by  the  Board  in  London  for  small>pox,  and 
the  methods  adopted  for  dealing  with  outbreaks. 

In  Section  II.,  also  enteric  fever  was  discussed.  Professor  Drasche,  of 
Vienna,  laid  stress  upon  the  communicability  of  typhoid  by  drinking  water, 
and  quoted  the  statistics  of  many  towns  to  show  that  a  decrease  in  the 
mortality  from  the  disease  followed  upon  the  introduciicm  of  an  improved 
water  supply.    Several  other  papers  upon  the  same  subject  were  read. 

Dr.  Duka,  of  London,  presided  in  Section  III.,  where  Dr.  Alcide  Treille,  of 
Algiers,  spoke  of  the  Ramadan  and  diseases  attacking  Mussulmen,  that  the 
commands  of  the  Koran  did  not  hold  in  check.  Dr.  Armauer  Hansen 
treated  of  leprosy.  The  regulations  against  leprosy  were  fundamentally 
humane,  in  that  they  made  free  state  provision  for  its  victims.  Entry  into 
the  special  hospitals  was  voluntary,  but  nevertheless  many  availed  themselves 
of  them,  so  that  by  segregation  the  cases  of  leprosy  had  been  reduced  m 
Norway  from  1883  in  185(^  to  900  in  1890.  Dr.  Beavan  Rake,  of  the  Trinidad 
Leper  Hospital,  observed  increased  sexual  passion  in  lepers,  and  considered 
it  requisite  to  prevent  marriage  between  leprous  and  non-leprous  persons  by 
allowing  leprous  persons  to  intermarry,  especially  as  the  Leprosy  Gonunis^ 
sion  found  that  60  to  70  per  cent  of  leprous  pah-s  were  sterile,  and  leas  than 
one  child  was  on  the  average  bom  to  fertile  couples.  This  form  of  intermar- 
riage he  urged  would  conduce  to  the  segregation  of  lepers  and  leper  colonies. 

Dr.  George  Thin,  of  London,  compared  the  various  colonial  regulations 
with  regard  to  lepers,  difTered  from  the  conclusions  of  the  Leprosy 
Commission,  and  regretted  the  effect  tliey  would  have  upon  the  progress 
of  the  provision  for  lepers.  Dr.  Finlay,  of  Havana,  called  attention  to 
the  communication  of  Yellow  Fever  by  mosquito  bites,  and  he  attributed  the 
inmiunity  of  natives  and  old  residents  against  the  disease  to  repeated  slight 
infections  producing  mild  attacks.  Dr.  O.  V.  Poore  also  brought  before  the 
meeting  some  observations  from  Hong  Kong  upon  the  recent  epidemic  of 
plague. 

The  second  and  third  Sections  held  a  oox^joint  sitting,  jn  which  Protaflor 
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LaTeran  introduced  Malaria.  He  dwelt  upon  the  fact  that  in  various  parts 
of  the  world  the  Plasmodia  had  been  demonstrated  in  the  blood  of  patients 
fiufferiog  from  Malaria.  His  later  had  confirmed  and  amplified  his  earlier 
observations,  although  he  had  not  succeeded  in  cultivating  the  Plasmodia 
artificially  or  in  discovering  them  in  swamp  waters,  but  the  presence  of  the 
Plasmodia  in  the  blood  was  diagnostic  of  the  disease.  Dr.  Duka,  who  was  in 
the  chair,  exhibited  photographs  of  preparations  on  behalf  of  Surgeon- 
Major  Ronald.  The  discussion  called  forth  confiicting  opinions  from  those 
present 

The  hours  of  labour  formed  a  prominent  subject  of  discussion  in  the 
Section  devoted  to  the  hygiene  of  trades  and  agriculture  (LV.).  Various 
speakers  advocated  daily  hours  of  labour  varying  from  eight  to  ten,  and 
disserted  upon  the  eflects  of  increased  and  diminished  number  of  hours 
upon  the  health  and  wellbdng  of  populations.  The  diseases  and  accidents 
of  industrial  workers  also  formed  a  topic  of  discussion,  to  which  many  con- 
tributed. Especial  notice  was  paid  to  diseases  caused  by  dust  by  Dr.  Jehle, 
<if  Vienna,  and  others,  and  to  lead -poisoning  by  Dr.  Lewy,  of  Vienna.  Dr. 
Jelineau,  of  Paris,  confined  his  notes  to  the  influence  of  tobacco  dust  upon 
the  health  of  workers  in  tobacco  factories,  and  traced  epileptic  cases  to  this 
cause.  Dr.  Julius  Donath,  of  Budapest,  gave  an  account  of  his  observations 
upon  mercurial  ix>isomng  amongst  the  workers  in  factories  of  Edison's 
Incandescent  lamps,  the  source  being  the  mercury  used  in  the  air-pumps,  and 
he  related  how  the  disease  had  been  minimised  by  the  substitution  of  patent 
mechanical  for  mercurial  pumps.  It  was  protested  that  such  an  invention 
should  not  be  kept  secret  but  thrown  open  to  the  world. 

In  the  Section  relating  to  children  (V.)  Dr.  Francis  Warner  read  the 
Report  of  the  Committee  investigating  the  physical  and  mental  condition  of 
children  in  schools,  of  which  Committee  Sir  Douglas  Gkilton  is  Chairman, 
and  compared  the  results  of  the  examination  of  100,000  children. 

Dr.  Albert  v.  Berzeviczy  opened  the  Section  on  the  Hygiene  of  Schools 
(VI.)  with  a  discourse  upon  the  value  of  physical  education,  in  which  he 
cited  the  example  of  England  in  exercises  and  athletic  games,  as  conducive 
to  the  development  conjointly  of  body  and  character,  and  pleaded  for  the 
harmony  of  physical  address  and  intellectual  skill. 

A  great  number  of  papers  were  presented  to  this  Section  upon  exercises, 
construction  and  fitting  of  school  buildings,  sanitary  arrangements,  lighting, 
ntrfonsness,  epidemics,  and  other  points,  which  would  occupy  undue  space 
tn  quote  in  detail ;  but  great  stress  was  very  generally  laid  upon  the  necessity 
for  teaching  in  schools,  and  putting  into  practice,  the  elements  of  hygiene  ~ 
personal,  domestic,  and  public. 

It  was  a  notable  fact  that  the  Sections  dealing  with  State  Hygiene  (XIV )« 
the  Hygiene  of  Towns  (VIII.),  of  Public  Buildings  (IX.).  and  of  Dwellings 
<X),  were  sparsely  attended.  In  Section  VIII.  the  results  in  the  sewerage 
of  towns  during  the  last  ten  years  formed  the  subject  of  several  papers.  M. 
Becbmann,  City  Engineer  of  Paris,  held  that  the  system  of  draining  away 
waattf  and  polluted  liquids  by  sewers  was  preferable  to  all  others.  The 
separate  system  and  other  systems  have  made  no  progress,  and  are  only  of 
limited  application  tmder  special  circumstances.  For  drains  small  auto- 
mniically  cleansing  pipes  are  preferable  to  the  narrow-arched  conduits 
formeriy  allowed.  The  purification  of  sewage  becomes  daily  more 
imponant,  and  irrigation  maintains  its  incontestable  superiority.  Sewers 
rates  ndght  in  some  towns  serve  to  create  a  fund  for  sanitary  improvements. 
IL  Fraoz  Berger,  City  Architect  of  Vienna,  described  the  development  of 
the  sewerage  system  of  Vienna  by  the  building  in  and  covering  of  brooks 
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and  ditches,  tlie  laying  of  stoneware  pipes  and  of  sewers,  and  oondacting 
the  sewerage  into  mains.  The  ground  water  level  was  permanently  IcYelled 
by  draining.  The  sewerage  was  discharged  below  Vienna  into  the  Daonbe 
in  such  a  manner  ss  to  provide  that  when  the  time  arrives  it  may  be  irrigited 
on  to  land  at  present  used  for  other  purposes.  Statistics  show  a  marked 
improvement  in  the  health  of  the  City  coincident  with  the  progresB  of 
sewerage.    Other  papers  upon  the  same  subject  were  read. 

Dr.  Francis  Stevens  (London)  presented  a  paper  tending  to  show  that  a 
sewer-man's  life  was  a  healthy  occupation  conducive  to  longevity.  Dr.  ObUi 
(Budapest)  discoursed  upon  the  subject  of  pavement  materials  from  a 
hygienic  point  of  view,  condemning  wood,  and  placing  asphalt  first,  followed 
by  asphalt  macadam  and  keramite.  The  last  is  made  from  pure  day  diied, 
pulverised,  pressed  into  blocks  under  heavy  pressure,  and  heated  op  Uj 
1400^  G.  during  ten  days  and  allowed  to  cool.  It  is  claimed  to  be  mora 
durable  than  trachyte  or  even  granite. 

The  Sections  upon  public  buildings  and  dwellinf^s  sat  continuously  to- 
gether, and  temporarily  that  relating  to  towns  was  also  conjoined.  A  number 
of  papers  relating  to  the  provision  of  dwellings  for  the  working  clsases 
and  to  the  hygiene  of  dwelling  houses  were  read.  Dr.  Weyl,  of  Berlin,  rad  s 
paper  upon  a  new  form  of  fl re-closet  for  the  destruction  of  house  refuse,  bat 
especially  of  fodcal  matter,  and  set  forth  its  value  in  towns  especially  doriiig 
epidemic  periods.  Central  heating  of  houses  was  also  discussed,  Sir  Doaglaa 
Galton  contributing  a  paper  upon  the  subject  M.  Siemens,  of  Dresden, 
described  an  apparatus  for  heating  interiors  by  gas  by  means  of  a  new  form 
of  regenerative  burner. 

Professor  Corfield  (London),  seconded  by  Dr.  Pistor  (Berlin),  moved  (1) 
That  the  general  health  of  the  population  is  improved  and  the  spread  of 
diseases  prevented  in  towns  and  dwellings  by  the  frequent  removid  of  all 
foul  matters,  and  by  copious  supplies  of  pure  water.  (2)  That  the  paving  of 
streets  should  be  smooth,  and  as  far  as  practicable  impervious,  to  facilitate 
cleansing  and  also  to  prevent  contamination  of  the  subsoil.  (3)  That  the 
access  ot  ground  air  and  moisture  to  houses  should  be  prevented  wherever 
necessary  by  means  of  an  impervious  basement  floor  and  a  damp-pnx)f  coarse 
in  the  walls.  (4)  That  house  drains  should  be  water-tight,  and  should  each 
be  provided  with  a  disconnecting  trap  to  prevent  access  of  foul  air  from  the 
sewer,  and  be  freely  ventilated.  (5)  That  street  sewers  should  be  ventilated 
in  such  a  manner  as  to  prevent  foul  air  entering  the  streets  and  houses,  and 
should  be  well  flushed  so  as  to  prevent  the  accumulation  of  foul  deposits  in 
them.  (6)  That  houses  should  not  be  higher  than  the  streets  in  which  the/ 
are,  nor  built  back-to-back.  (7)  That  regulations  should  be  made  by  public 
authorities  with  the  view  of  enlbrcing  the  practical  application  of  the  princi* 
pies  here  laid  down.  These  propositions  gave  rise  to  severe  discussion,  the 
two  points  most  objected  to  being  the  provision  of  disconnecting  trape  to 
house  drains  and  the  condemnation  of  back-to-back  houses,  especially  the  latter* 
M.  Bechmann,  the  Chief  Engineer  of  Paris,  took  strong  objection  to  the 
condemnation  of  back-to-back  houses,  on  the  plea  that  the  principle  entered 
into  the  construction  of  most  Contiiiental  houses  round  a  central  court-yard, 
and  that  to  cany  out  such  a  resolution  would  mean  the  demolition  of  three- 
fourths  of  the  City  of  Paris.  Several  speakers  failed  to  see  that  the  case  of 
Paris  justified  the  negation  of  a  principle  sound  in  itself  and  benefldal  to 
public  health.  Ultimately  it  was  agreed  to  appoint  a  committee  to  oonrider 
and  report  upon  the  propositions. 

Mr.  Aldwinckle,  of  London,  described  the  latest  form  of  fever  hoepittto 
erected  by  the  Metropolitan  Board,  and  Mr.  Fellner,  of  Vienna,  the  latest 
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type  of  theatre  construction,  providing  the  maximum  safety  against  fire, 
easiness  of  exit,  and  access  of  light  and  air. 

Mr.  Blashill,  Architect  of  the  London  County  Council,  described  the 
dwellings  in  blocks  in  course  of  erection  by  the  Council.  He  alluded  to  the 
clearance  of  insanitary  areas,  the  conditions  to  be  dealt  with,  and  the  diffi- 
culties to  be  overcome,  especially  in  reference  to  the  Boundary  Street  area. 
He  described  the  latest  development  in  the  form  of  construction  of  blocks 
of  dwellings,  and  divided  them  into  two  classes,  self-contained  and  associated 
dwellinga.  In  the  former  he  included  dwellings  each  of  which  contained 
within  itself  or  attached  to  it  all  that  was  necessary  for  family  life ;  in  the 
latter  he  included  dwellings  for  which  sculleries,  sinks,  wash-houses,  or 
laundries,  and  water-closets  were  provided  separate  from  or  unattached  to 
the  dwellings  and  for  the  common  use  of  the  occupants.  This  class  of 
dwellings  is  cheaper  than  the  former.  The  dwellings  contain  from  one  to 
four  rooms,  acooniing  to  the  estimated  requirements  of  persons  or  families 
▼arying  in  number.  All  habitable  rooms  must  be  at  least  8ft.  6in.  high, 
liTing  rooms  must  contain  an  area  of  at  least  144  square  feet,  and  bedrooms 
at  least  96  square  feet.  To  self-contained  dwellings  a  scullery  with  sink  and 
copper  and  a  water-closet  must  be  attached,  but  most  important  of  all,  the 
water-closet  must  be  approached  from  an  open  lobby  so  as  to  be  entirely  cut 
off  from  the  house. 

Female  phyndans  engaged  the  attention  of  Section  XIV.  (State  Hygiene) 
and  monopolised  too  much  time.  Of  greater  interest  were  the  various  papers 
descriptive  of  the  system  of  public  health  services  in  vogue  in  various  States, 
more  particularly  in  the  smaller  States  of  Eastern  Europe.  Still  more 
interesting  were  the  descriptions  of  various  methods  suggested  for  ridding 
cities  of  refuse. 

Richard  Schneider,  engineer  of  Munich,  fully  described  the  system  by 
wliich  all  refuse  can  be  effectually  destroyed  and  converted  into  materials  for 
construction,  by  means  of  refuse  destructors.  He  described  his  own  design 
and  entered  into  full  detedls  of  construction  and  cost.  The  burning  of 
organic  matter  and  the  cremation  of  bodies  were  in  general  favour. 

Dr.  Felix,  of  Brussels,  described  a  coffin  composed  of  an  artificial  mineral 
that  is  absorbent  and  disinfectant,  and  destructible  and  indestructible  as 
desired.  This  system  of  proposed  burial  he  has  denominated  *^  tachyphage.'' 
A  generil  resolution  was  proposed  that  the  best  method  of  disposal  of  all 
refuse  is  by  burning.  To  this  sweeping  resolution  Dr.  Vivian  Poore  took 
exception,  as  unscientific,  wasteful,  inapplicable  in  rural  districts,  undesirable 
in  sinall  towns,  and  only  to  be  resorted  to  as  a  matter  of  extreme  necessity  in 
large  cities.  He  also  affirmed  that  no  epidemic  had  ever  been  traced  to  a 
cemetery,  and  considered  proper  and  scientific  burial  the  safest,  cheapest, 
and  quickest  method  of  disposing  of  the  dead. 

A  display  of  crematory  apparatus  was  to  t>e  found  in  the  Exhibition  held 
in  connection  with  the  Congress,  and  in  a  special  catalogue  much  valuable 
information  in  reference  to  cremation  in  various  oo untried  was  compiled. 

In  the  Samaritan  Section  (XIX),  a  paper  by  H.H.H.  Princess  Christian 
was  read  describmg  the  progress  of  the  organisation  of  nursing  in  Great 
Britain,  and  advocating  that  the  State  should  recognise  diplomas  of  nursing, 
and  a  register  for  qualified  nurses.  Professor  Singer,  of  Vienna,  brought 
forward  the  quesUou  uf  the  eight  hours*  day  of  labour.  He  pointed  out  the 
evils  of  overwork,  and  that  it  was  a  modem  retrogression  cotemporary  with 
the  introduction  of  steam  power.  In  America  and  England  the  eight  hours' 
day  has  been  introduced  into  Government  factories,  and  private  workshops 
are  following  a  similar  course  in  some  instances.    In  Australia  it  has  been 
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reoognified  since  1856,  and  without  any  ill  results;  on  the  oontraiy,  crime 
and  alcoholism  have  proportionately  diminished.  He  laid  stress  on  the 
d^^eracy  of  children  produced  by  long  hours  of  work  on  the  mothers,  and 
the  fact  that  modem  appliances  rendered  it  unnecessaiy  to  work  more  than 
eight  hours.  With  a  view  to  the  improyement  of  the  health  and  inteUigence 
of  nations  he  moved  a  resolution  accepting  the  principle  of  the  eight  hoars' 
day,  which  was  supported  by  several  prominent  representatives  of  oommeroe. 

The  Ministerial  Secretary  Kanocz,  of  Budapest,  pleaded  for  the  pasang  of 
a  Hungarian  Poor  Law  providing  poor  law  inspectors,  prescribing  who 
should  be  entitled  to  assistance,  and  under  what  conditions. 

In  the  Demography  Sections  many  interesting  papers,  too  numerouB  to 
mention,  were  read.  Amongst  others,  one  by  Dr.  Arthur  Newshohne  upon 
the  ''Mortality  in  Block  Dwellings  of  the  Industrial  Classes."  He  showed 
that  in  these  buildings  statistics  did  not  bear  out  the  dictum  of  Farr,  that 
increased  density  of  population  on  a  given  area  necessarily  produced  in- 
creased mortality,  but  that  scarlet  fever,  measles,  whooping  cough,  and 
diphtheria,  tended  to  spread  and  caused  a  higher  mortality  in  these  bail<yngB 
than  in  the  surrounding  districts. 

At  the  plenary  meeting  of  the  Congress  so  few  members  were  present,  so 
many  resolutions  submitted,  and  to  these  there  was  such  opposition  as  to 
considerably  discount  the  value  attaching  to  the  results  of  the  meeting. 

Any  detailed  account  of  invitations  and  excursions  would  run  to  inordinate 
length,  but  the  entertainment  by  Count  £sterhazy  at  Totis  of  some  250 
members  was  of  a  princely  scope,  and  the  reception  was  most  cordial 

In  spite  of  the  many  difficulties  with  which  our  Hungarian  hosts  were 
confronted,  the  Sanitary  world  is  indebted  to  them  for  a  superabundant 
provision  for  the  mind  and  for  a  profuse  hospitality.  J.  F.  J.  S. 


KOTES  ON  LEGISLATION  AND  LAW  CASES. 
Prepared  by  Mr.  A,  Wynter  BlytJu 


HIGH  COUET  OF  JUSTICE— CHAXCEEY   DIVISION. 

Before  Mh.  Jttsticb  North. 

THE  WKST  SURREY  WATERWORKS  COMPANY  V.  CHERTSET  UKIOK. 

Section  62  P.  H.,  1875,  is  not  to  he  construed  to  the  effect  that  a 
Sanitary  Authority  interferes  with  the  rights  of  an  existing  vhiUt 
Company  by  taking  water  from  other  sources  than  the  water  of  thi 
Company  for  the  purpose  of  flushing  sewers. 

This  was  an  action  by  a  Water  Company  to  restrain  a  Bund  Sani- 
tary Authority  from  supplying  themselves  with  water  for  the  purpose 
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of  flashing  their  sewers  in  infringement  of  the  plaintiff's  monoply,  on 
the  ground  that  the  defendant  authority  were  exceeding  their  powers 
as  restricted  by  the  Public  Health  Act,  1875.  Sec.  5  L  of  the  Public 
Health  Act  enables  a  Sanitary  Authority  to  provide  a  water  supply 
proper  and  sufficient  for  public  and  private  purposes.  Sec.  52  makes  it 
unlawful  for  the  Sanitary  Authority,  where  there  is  a  Water  Company 
having  power  to  supply  the  district  for  which  waterworks  are  proposed 
to  be  constructed  by  the  Authority,  to  construct  such  waterworks  if  the 
Water  Company  is  able  and  willing  to  supply  water  proper  and 
sufficient  for  all  reasonable  purposes  for  which  it  is  required  by  the 
Local  Authority.  The  defendant  Board  have  recently  constructed  an 
entirely  new  system  of  sewerage  for  Weybridge  and  Oatlands  Park. 
The  sewerage  by  this  system  is  to  be  taken  along  sewers,  from  which 
all  surface  water  is  excluded,  to  a  point  near  the  Thames,  there  to  be 
pumped  to  a  piece  of  land  some  way  back,  where  the  sewage  is  to  be 
dealt  with.  Sixteen  automatic  flushing  tanks,  with  a  total  capacity 
of  28,750  gallons,  have  been  provided  for  the  purpose  of  keeping  the 
sewers  clean,  and,  under  arrangements  with  the  Thames  Conservators, 
provision  has  been  made  for  taking  w'ater  from  the  Thames  near  the 
pumping  station  both  to  supply  the  flushing  tanks  and  for  condensing 
purposes.  The  action  was  brought  on  a  statement  of  facts  to  have  a 
decision  on  the  point  of  law,  whether  what  the  defendant  Authority 
had  made  provision  for  was  prohibited  by  Section  52  of  the  Public 
Health  Act,  1875. 

Mr.  Cozens-Hardy,  Q.C.,  and  Mr.  Mulligan  appeared  for  the 
plaintiff  Company;  Mr.  Swinfen  Eady,  Q.C,  and  Mr.  F.  Gore  Browne 
tor  the  defendant  Authority. 

Mr.  Justice  North,  in  the  course  of  his  judgment,  pointed  out 
that  the  construction  of  the  Public  Health  Act  contended  for  by  the 
plaintiffs  led  to  the  absurd  conclusion  that  the  defendants  would  be 
bound  to  use  nothing  but  pure  and  wholesome  water  fit  for  drinking 
ftir  this  purpose  of  flushing  their  drains,  though  they  could  get  water 
fit  for  their  purpose  at  a  much  less  cost.  He  examined  the  Sections 
of  the  Public  Health  Aat  relating  to  the  supply  of  water  by  a  Public 
Authority  in  connexion  with  the  interpretation  clause,  and  came  to 
the  conclusion  that  the  prohibition  on  an  Authority  from  constructing 
waterworks,  in  competition  with  a  Water  Company  able  and  willing 
to  supply  water  proper  and  sufficient  for  all  reasonable  purposes,  was 
limited  to  works  supplying  the  public  generally,  and  that  there  was 
nothing  in  the  Public  Health  Act  to  prevent  the  Authority  from 
supplying  themselves  for  such  a  purpose  as  flushing  their  sewers  or 
condensing  steam  in  their  own  engines.  As  the  only  question  between 
the  parties  was  the  point  of  law  on  the  construction  of  the  Public 
Health  Act,  judgment  was  given  for  the  defendants. 
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COURT  OF  APPEAL. 
Before  Lobds  Justices  Lindlet  -and  Lopbs, 

TORKSHI&E  (west  BIDING)  COUlTrT  COUNCIL  V.  HOLMFIRTH  UEBiy 

SANITABT  AUTHOBITY. 

Appeal  from  the  Queens  Bench  Division  (71  L.  T,  Rep.,  n.  s.  217). 

Rirers  Pollution  Prevention  Act,  1876  (39  &  40  Vict.  c.  75). 
Sections  3,  10,  20. 

It  is  no  sufficient  answer  to  a  complaint  of  pollution  hy  seuHnge  of  a 
stream  under  Section  3,  tliat  the  sewage  is  carried  hy  old  cfianneU  used 
at  the  date  of  the  passing  of  the  Act  and  that  nothing  has  been  done  to 
aggravate  the  nuisance  ;  it  must  he  shown  that  the  hest  practical  means 
are  heing  taken  to  render  the  sewage  harmless. 

In  1884  the  Holmfirth  Local  Board  was  formed  and  took  over  an 
system  of  drainage,  carrying  sewage  into  a  mill  tail  from  whesce 
it  flowed  into  the  river  Holme. 

The  West  Riding  County  Council  took  proceedings  against  the 
Local  Board  in  the  County  Court,  under  Section  3  and  Section  10, 
to  restrain  them  from  knowingly  permitting  sewage  to  flow  into  the 
river  Holme. 

The  County  Court  Judge  held  that  there  was  no  evidence  of  any 
oflence  bringing  them  within  the  meaning  of  the  Act. 

The  plaintiffs  appealed,  and  the  Divisional  Court  held  that  there 
was  e>'i<ience  on  which  the  Judge  ought  to  have  held  that  the  defen- 
dants were  knowingly  permitting  the  sewaare  to  fall  into  the  river, 
under  Section  3,  and  that  he  ought  to  have  called  on  thera  to  prove, 
if  they  could,  that  they  were  adopting  the  best  method  of  rendering 
the  sewage  harmless. 

From  this  decision  the  defendants  appealed. 

LoBD  Justice  Lindlet:  After  citing  the  facts  of  the  case  tbe 
learned  judge  read  Section  3,  "  Every  person  who  causes  to  fall  or 
flow,  or  to  be  carried  into  any  stream  any  solid  or  liquid  sewage 
matter  shall  (subject  as  in  this  Act  mentioned)  be  deemed  to  have 
committed  an  offence  against  this  Act."  The  first  question  which 
arises  is  whether  the  nominative  "  every  person  **  applies  to  such  a 
body  as  the  Holmfirth  Urban  Sanitary  Authority.  That  question 
must  be  answered  in  the  affirmative,  because  Section  20  says  "person' 
includes  anybody  of  persons,  whether  *'  corporate  or  unincorporate. 
"  Person,"  therefore,  in  Section  3  is  not  confined  to  an  ordinary 
individual  but  extends  to  and  includes  an  Urban  Sanitary  Authority. 
The  next  question  is  whether  that  person  causes  to  fall  or  flow  or 
knowingly  permits  to  fall  or  flow  or  to  be  carried  into  any  stream  any 
sewage  matter.  The  facts  of  this  case  are  apparently  these :  Before 
the  TJrban  Sanitary  Authority  became  in  a  position  to  control  the 
sewers,  before  the  sewers  were  vested  in  them,  there  were  in  existence 
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old  sewers  which  were  used  bj  the  inhabitants  of  Holmfirth,  and 
what  the  defendants  have  done  as  I  understand  it  is  this,  they  have 
repaired  the  old  drains  by  putting  in  some  new  pipes,  I  suppose  the 
ordinary  glazed  sewer  pipes,  and  they  have  straightened  the  sewers 
so  as  to  shift  the  outfall  which  used  to  be  in  the  old  mill  tail  into  the 
river.  The  substitution  of  pipes  has  not  been  a  small  matter,  because 
they  have  substituted  we  are  told  some  5000  yards,  which  is  about 
three  miles.  What  the  effect  of  that  may  be  I  do  not  know. 
Whether  the  old  sewers  were  so  out  of  condition  that  a  good  deal  of 
leakage  took  place  so  that  the  sewage  which  flowed  into  the  river  was 
less  than  it  is  now,  now  that  these  new  glazed  pipes  have  been  put 
in  I  do  not  know,  but  the  learned  judge  of  the  County  Court  finds  as 
a  fact,  and  I  accept  his  finding,  that  there  has  been  no  material 
increase  of  sewage,  that  the  straightening  of  the  sewers  and  the 
substitution  of  glazed  pipes  for  the  rubble  drain  have  not  appreciably 
increased  the  mischief.  Under  these  circumstances  I  do  not  know 
that  the  defendants  have  caused  the  sewage  to  flow  into  the  river, 
but  have  they  knowingly  permitted  it?  priind  facie  I  take  it  that 
the  o\nier  of  a  sewer  which  discharges  itself  into  a  river  does 
knowingly  permit  that  discharge.  If  the  person  who  is  the  owner  of 
the  sewer  could  show  that  he  does  not  knowingly  permit  it,  because 
he  cannot  prevent  it,  it  would  be  competent  for  him  to  do  so,  but 
there  is  no  evidence  of  that  sort  here.  It  may  be  and  probably  is 
true  that  individuals  have  a  right  to  pour  their  sewage  into  this 
sewer.  It  does  not  follow  from  that,  that  the  Local  Board  have  no 
power  to  prevent  that  sewage  matter  from  falling  into  the  river 
undeodorised  and  un dealt  with.  At  all  events  no  evidence  has  been 
adduced  before  the  learned  County  Court  Judge  by  the  defendants 
to  show  that  what  is  done  is  that  which  by  law  they  cannot  prevent. 
Well,  under  these  circumstances  it  appears  to  me  a  primd  fade  case 
has  been  made  out  against  them,  that  they  do  in  the  terms  of  this 
Act  of  Parliament  "  knowingly  ^  permit  this  sewage  matter  from 
their  own  sewers  to  fall  into  this  river.  That  being  so,  what  is 
the  duty  of  the  learned  County  Court  Judge  ?  his  duty  is  to  consider 
under  Section  10  what  ought  to  be  done.  But  he  has  not  done  that, 
he  has  stopped  short.  He  has  construed  this  Act  of  Parliament  in 
favour  of  the  defendants  and  has  in  substance  held  that  he  has 
nothing  to  do  with  the  case,  except  to  dismiss  the  plaint  because  the 
defendants  have  done  nothing.  In  my  judgment  he  has  misconstrued 
Section  3,  he  has  held  that  the  defendants  have  not  committed  any 
breach  of  Section  3,  because  they  have  simply  allowed  matters  to  go 
as  they  were,  and  has  treated  as  immaterial  the  substitution  of  the 
glazed  pipes  for  the  rubble  and  the  straightening  of  the  sewer  ;  there 
I  think  he  is  wrong,  because,  he  has  disregarded  the  latter  part  of 
Section  3. 

LoBi)  Justice  Lopes  concurred,  and  in  the  course  of  his  judgment 
said,  I  presume  that  if  they  could  prove  that  they  could  not  prevent 
thu  sewage  falling  into  the  stream,  that  at  any  rate  would  be  an 
answer  to  the  plwntiff,  because  I  find  Lord  Justice  Bowen  says  in 
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Kirkheaton  Digtrid  Local  Board  v.  AinUy,  1892,  2  Q.  B.,  384,  it  might 
possibly  be  an  answer  to  the  complaint,  that  they  have  neglected  their 
duty  to  deal  with  the  sewage  in  their  sewers  if  they  could  show  that 
they  were  actually  without  the  means  of  disposing  of  it  and  had  not 
the  power  in  any  reasonable  way  to  'dispose  it,  but  I  shall  wait  until 
the  Local  Board  can  satisfy  me  that  it  is  in  such  an  unfortunate 
position  before  I  decide  that  question.  In  this  case  there  does  not 
ftppear  to  me  to  be  anything  to  show  that  the  plaintifEs  are  in  that 
position.  On  the  contrary,  from  materials  before  me  I  cannot  but 
think  that  there  are  means  by  which  they  can  deal  with  the  sewage 
in  those  sewers  so  as  to  prevent  it  finding  its  way  into  the  stream,  if 
they  have  the  power  they  are  bound  to  do  so,  therefore  I  think  that 
they  themselves  are  within  the  section  as  persons  who  permit  the 
sewage  to  flow  into  the  stream.  It  appears  to  me  that  those 
expressions  of  the  learned  Lord  Justice  are  applicable  to  this  case,  ooe 
is  unwilling  to  express  any  decided  opinion  with  regard  to  anj 
matter  which  might  arise  on  the  evidence  before  the  County  Court 
Jud^e  but  it  does  suggest  itself  to  one's  mind  whether  by  cesspools  or 
by  filtration,  or  something  else,  the  fall  into  the  river  might  not  be 
prevented.  I  entirely  concur  with  my  brother  Lindley  in  thinking 
that  the  learned  County  Court  Judge  has  acted  prematurely  in  this 
matter  and  that  the  case  ought  to  go  back  to  him  in  order  that  he 
may  hear  the  evidence  and  then  determine  what  in  his  opinion  ought 
to  be  done  under  Section  10  of  this  Act. 
Appeal  dismissed  with  costs. 


MEETING   HELD. 

The  Congress  and  Exhibition  were  held  at  Liverpool  com- 
mencing September  24.  The  arrangement  of  the  meeting  was 
fully  detailed  in  the  Programme  given  in  Part  IL  of  The 
Journal,  and  further  notes  of  the  meeting  are  given  in  the 
Report  of  the  closing  meeting  on  page  462.  A  number  of 
excursions  were  arranged  to  places  of  interest  in  and  around 
Liverpool,  and  on  Saturday  a  large  party  visited  Chester  and 
Eaton  Hall ;  and  another  party  visited  Ormskirk  and  were 
personally  received  by  the  Earl  of  Lathom. 
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SECOND  COUESE  OF  PUBLIC  LECTURES  ON 
THE  SANITATION  OF  INDUSTRIES  AND  OCCUPATIONS. 

The  Council  of  The  Sanitary  Institute  have  arranged  for  a  second 
course  of  free  public  lectures  on  the  Sanitation  of  Industries  and 
Occupations,  to  be  (telivered  by  well-known  authorities ;  as  they  think 
that  further  knowledge  on  this  important  subject  will  be  of  utility  to 
those  who  have  charge  of  the  Public  Health  in  &ctory  districts. 
This  is  becoming  more  than  ever  necessary,  as  the  Sanitary  Inspectors 
of  Local  Authorities  have  recently  had  cast  upon  them  a  large 
increase  of  work  hitherto  performed  by  Eactory  Inspectors,  which 
has  already  led  to  special  Inspectors  being  detailed  off  for  these  duties 
in  a  number  of  distncts. 

Many  will,  therefore,  probably  wish  to  qualify  themselves  with  a 
knowledge  of  the  Sanitation  of  Factories,  Workshops  and  Work- 
places, with  a  view  of  obtaining  Factory  Inspectorships  or  Inspector- 
ships under  Local  Authorities  in  factory  districts. 

It  is  hoped  also  that  most  employers  and  managers  will  desire  to 
learn  the  practical  application  of  sanitary  principles  to  particular 
industries. 

The  subjects  embraced  in  this  second  course  of  Lectures  will  be  as 
follows : — 

Nov.    1.     "  Coal  Mining  "  (Illustrated  by  Lantern  Views).     Simeon 

SxELL,  F.E.o.s.EJDiN.,  M.E.c.s.ENG.,  Ophthalmic  Surgeon 
to  the  General  Infirmary,  Sheffield. 
„  8.  **  Quarrying  of  various  kinds:  Granite,  Marble,  Stone,  Slate, 
Chalk,  and  Limestone.'*  C.  Le  Neve  Fosteii,  d.sc, 
B  A.,  F.B.8.,  H,M.  Inspector  of  Mines,  Professor  of 
Mining,  Eoyal  College  of  Science ;  Llandudno. 
„    15.     "Workers   in   Mercury,   Phosphorus    and    Sulphur."      T. 

Eustace  Hill,  m.b.,  b.sc,  f.i.c,  Medical  Officer  to 
the  County  Council,  Durham. 
22,     *•  Chlorine  and  Chrome  Compounds."     D.  J.  O'Neil,  m.b., 

Certifying  Factory  Surgeon ;  Farn worth. 
29.     *'  Workers  in  Copper,  Zinc,  Brass,  and  Tm."    R.  M.  Simox, 
B.A.,  M.D.,  Physician  to  General  Hospital,  Birmingham. 

The  Lectures  will  be  delivered  in  the  Parkes  Museum,  Margaret 
Street,  W.,  at  8  p.m. 

THE  EIGHTEENTH  LONDON  COURSE  OF  LECTURES  AND 
DEMONSTRATIONS  FOR  SANITARY  OFFICERS. 

These  Lectures  have  been  arranged  by  The  Sanitary  Institute  for 
the  special  instruction  of  those  desirous  of  obtaining  knowledge  of 
the  duties  of  Sanitary  Officers. 

.  The  various  subjects  will  be  dealt  with  in  a  course  of  Twenty-one 
Lectures,  given  by  well-known  authorities,  and  will  be  illustrated 
with  Diagrams,  Drawings,  Models  and  Lantern  Slides.    The  Lectures 
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will  comprise  the  subjects  scheduled  for  the  Examinations  of  the 
Institute. 

The  course  will  have  a  further  use  in  supplying  the  wants  of  acting 
Inspectors  and  of  other  persons  desirous  of  obtaining  a  practical 
knowledge  of  Sanitary  requirements  and  regulations.  At  the  close 
of  each  Lecture  students  will  be  allowed  to  ask  questions  upon  the 
subjects  treated.  The  Lectures  will  be  given  on  Mondays,  Wednes- 
days, and  Fridays  at  8  p.m.  in  the  Parkes  Museum,  Margaret  St.,  W. 

Visits  to  Trade  Premises,  Befuse  and  Sewage  Di8posal  Works, 
Disinfecting  Stations,  and  other  Public  and  Private  l^orks,  illustra- 
tive of  Sanitary  practice  and  administration,  have  been  arranged  in 
connection  with  these  Lectures.  A  pamphlet  giving  particulars  of 
these  visits  will  be  suppUed  to  each  student  on  taking  his  ticket  for 
the  course. 

The  fee  for  the  course  is  j£I  5s.  Those  students  who  do  not  desire 
to  attend  the  first  five  Lectures  on  Elementary  Science  can  attend 
the  remainder  of  the  course  for  the  fee  of  £1  Is. 

Surveyors  and  Inspectors  holding  office  will  be  admitted  at  Half 
fees. 

Students  who  enter  their  names  for  one  of  the  Examinations  of 
the  Institute,  at  the  time  of  taking  their  ticket  for  the  Lectures,  can 
have  Half-a-Guinea  carried  towards  their  fee  for  Examination. 

Members  and  Associates  of  the  Institute  are  admitted  to  the 
I/ectures  without  payment,  but  cannot  introduce  friends. 

The  Museum  of  Sanitary  Appliances  and  the  Library  will  be  open 
Pree  during  October  and  November  to  students  attending  the  course. 

Special  arrangements  have  been  madt$  by  which  students  can 
obtain  the  loan  of  books  at  a  small  fee. 

Oct.  17.     '*  Elementary   Physics."      (Lecture   I.)      John  Castjell- 

EvAXS,  F.I.C.,  Lecturer  on  Inorganic  Chemistry  and 
Chemical  Physics  at  the  City  and  Guilds  of  London 
Technical  College,  Finsbury. 
„  19.  "Elementary  Physics."  (Lecture  II.)  Johk  Casteix- 
EvANS,  p.i.c,  Lecturer  on  Inorganic  Chemistry  and 
Chemical  Physics  at  the  City  and  Guilds  of  London 
Technical  CoUege,  Finsbury. 

„  20.  "  Practical  Demonstration  of  Examples  of  Building  Con- 
struction under  the  Bye- Laws  and  Offensive  IVades, 
&c.,  at  Mitcham."  Conducted  by  Dr.  L.  W.  Dabba 
Maie,  Medical  Officer  of  Health,  Croydon  Eural  Sani- 
tary Authority. 

„    22.     "  Elementary  Chemistry."    (Lecture  I.)    S,  Eideal,  d.6C., 
(LOND.),  F.i.c.  F.C.8.,  Public  Analyst,  Lewisham  Dis- 
trict Board  of  Works. 
24.     ''  Inspection  and  Demonstration  of  the  Disinfecting  Station 
at  St.  Pancras,"  at  3  p.m.     (Number  limited.) 

24.  "Elementary  Chemistry."  (Lecture  II.)  S.  Eidbai., 
D.sc.  (LOND.),  F.I.C.,  r.cs.,  PuWic  Analyst,  Lemsham 
District  Board  of  Works. 
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Oct.  26.    "Elementary    Bacteriology."      B.   T.    Hewlett,    m.d., 

„  27.     "  Inspection  of  the  Aylesbury  D  liry  Company's  Premises, 

Bayswater." 
„  29.     "Ventilation,  Warming,  and  Lighting."     Sib  Douglas 

GrALTOK,  K.C.B.,  D.C.L.,  LL.I).,  F.B.8. 

„  31.  "  Inspection  and  Demonstration  of  the  East  London  Soap 
Works,  Bow,  E." 

„  31.  "  Principles  of  Calculating  Areas,  Cubic  Space,  &c. ;  Inter- 
pretation of  Plans  and  Sections  to  Scale."     H.  Law, 

M.IXST.CB. 

Nov.    2.     "  Water  Supply,  Drinking  Water,  Pollution  of  Water." 

J.  Wallace  Peggs,  assoc.m.inst.c.e. 
„      3.     "  Inspection  and  Demonstration  of  the  Wimbledon  Sewage 

Works,"  at  3  p.m.     Conducted   by  C.  H.   Coopbb, 

ASSOC.M.iirsT.c.E.,  Engineer  and  Surveyor,  Wimbledon 

Local  Board. 
„      5.     ''  Sanitary   Building  Construction,"     Keith  D.  Young, 

F.B.IaB.A. 

„  7.  '*  Inspection  and  Demonstration  in  the  Parish  of  St. 
George's,  Hanover  Square,"  at  2  p.m.  (Number  limited.) 
Conducted  by  Albt.  Tatlob,  Chief  Sanitary  Inspector. 
„  7.  "  Sanitary  Appliances."  Pbof.  W.  H.  Coefibld,  m.a., 
M.D.  (oxoNj,  Medical  Officer  of  Health,  St.  Greorge's, 
Hanover  Square, 
„  9.  "  Details  of  Plumbers'  Work."  J.  Wbight  Clabke. 
10.     '*  Inspection   of  Harrison   and   Barber's   Knacker  Yard, 

Whitechapel." 
12.     "  House  Drainage."    W.  C.  Tindale,  assoc.m.inst.c.e. 
14.     "  Inspection  and   Demonstration  of  Artizans'  Dwellings 
and  Disinfecting  Station  at  Chelsea,"  at  2  p.m.     Con- 
ducted by  Dr.  Louis  Pabkes,  Medical  Officer  of  Health. 
„   14.     '*  Sewerage  and  Sewage  Disposal."    Pbof.  Ht.  Bobinson, 

M.IN8T.C.E. 

„  16.  "  Scavenging,  Disposal  of  House  Eefuse."  Chas.  Mason, 
ASSOC.M.INST.C.E.,  A.B.I.B.A.,  Surveyor,  St.  Martin's-in- 
the-Fields. 

„  17.  "  Inspection  of  the  Southwark  and  Vauxhall  Waterworks, 
Hampton,"  at  3  p.m. 

„  19.  "  Diseases  of  Animals  in  Eelation  to  Meat  Supply ;  Char- 
acteristics of  Vegetables,  Pish,  &c..  Unfit  for  Food." 
Pbof.  A.  Wynteb  Blyth,  babbisteb-at-law,  m.b.c.s.. 
Medical  Officer  of  Health  for  St.  Marylebone. 

„  21.  **  Inspection  and  Demonstration  of  the  Disinfecting  Station, 
Ac.,  at  St.  Pancras,"  at  3  p.m.     (Number  limited.) 

„   21.     *'  Infectious  Diseases  and  Methods  of  Disinfection."     Ed- 
WABD   C.   Seaton,   M.D.,  F.B.C.P.,   Medical  Officer  of 
Health,  Surrey  County  Council. 
23.     "  Objects  and  Methods  of  Inspection."     J.  P.  J.  Sykes, 
J).8C.,  M.D.,  Medical  Officer  of  Health,  St.  Pancras. 
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Nov.  24.  "  Inspection  and  Demonstration  of  the  Sewage  and  De- 
structor Works,  Ealing,"  at  2  p.m.  Conducted  by 
CiiABLES  Jones,  m.inst.ce.,  Engineer  and  Surveyor. 
Ealing  Local  Board. 

„  26.  "Nature  of  Nuisances,  including  Nuisances  the  Abate- 
ment of  which  is  Difficult.''  Akthub  Newshoxjde, 
M.I).,  n.p.H.,  Medical  Officer  of  Health,  Brighton. 

„  28.  "  Inspection  and  Demonstration  in  the  Parish  of  St. 
George's,  Hanover  Square,"  at  2  p.m.  (Number 
limited.)  Conducted  by  Albeet  Tatlob,  Chief  Sani- 
tary Inspector. 

„  28.  **  Trade  ^Nuisances."  Pbof.  A.  Bostock  Hiix,  kj).. 
n.p.H.  (camb.),  F.I.C.,  Medical  Officer  of  Health,  Aston 
Rural  Sanitary  Authority. 

„  30.  Sanitary  Law :  English,  Scotch  and  Irish ;  General 
Enactments  Public  Health  Act,  1875;  Model  Bye- 
Laws,  &c.''  Pbof.  A.  Wynteb  Bltth,  m.b.c.s.,  bab- 
bistee-at-law.  Medical  Officer  of  Health  for  St. 
Marylebone. 
Dec.     1.     *'  Inspection  of 


n 


3.  "  Sanitary  Laws  and  Begulations  G-oTcrning  the  Metro- 
polis.*' Louis  Pabkes,  m.d.,  d.p.h.  (loxd.).  Medical 
Officer  of  Health,  Chelsea. 


LIVEEPOOL  LECTURES  AND  DEMONSTRATIONS  FOR 
SANITARY  OFFICERS  AND  OTHERS. 

The  annexed  List  of  Lectures  has  been  arranged  for  the  special 
instruction  of  those  desirous  of  obtaining  knowledge  of  the  duties  of 
Sanitary  Officers,  but  will  be  open  to  persons  of  both  sexes  orer 
the  age  of  eighteen. 

The  various  subjects  will  be  dealt  with  in  a  course  of  Twelve 
Lectures,  given  by  well-known  authorities,  and  will  be  illustrated 
with  Diagrams,  Drawings  and  Models. 

For  the  convenience  of  those  who  propose  to  enter  for  the  Exami- 
nation of  the  Institute,  it  may  be  mentioned  that  these  Lectures  will 
comprise  the  subjects  scheduled  for  those  Examinations. 

The  course  will  have  a  further  use  in  supplying  the  wants  of  acting 
Inspectors  and  of  other  persons  desirous  of  obtaining  a  practical 
knowledge  of  Sanitary  reguirements  and  regulations.  As  a  standard 
of  qualification  is  required  by  recent  legislation,  definite  knowledge  i$ 
of  great  importance  to  these  Officers.  At  the  close  of  each  Lecture 
Students  w411  be  allowed  to  ask  questions  upon  the  subjects  treated. 

Admission  Fee. — A  fee  of  6s.  will  be  charged  for  the  course  to 
cover  the  necessary  expenses.  The  Corporation  of  Liverpool  will  pay 
half  the  Lecture  Fees  of  all  Liverpool  Corporation  Officials  who 
attend  not  less  than  two-thirds  of  the  Lectures. 
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Members  and  Associates  of  the  Institute  can  obtain  tickets  for 
personal  admission  on  applying  to  the  Secretary  of  the  Institute. 

Sept.  29.    "  Introductory,  and  on  Ventilation,  Heating  and  Lighting." 

Louis  Pabxes,  m.i>.,  d.p.h.,  Medical  Officer  of 
Health,  Chelsea,  London. 

Oct.     6.    ^'  House  Drainage  and  Sanitary  Appliances."    H.  Pebcy 

BoiTLNOis,  M.iysT.c.E.,  City  Engineer,  lirerpool. 
„    13.    "Sanitary  Building  Construction."      T.  Habkett  Hab- 

BI880N,  AS80C.M.I9ST.G.E.,  F.B.I.B.A. 

„    20.    "  Defects  in  Plumber's  Work."      Coabd  S.  Paik,  i.b.i., 

ASSOC.IN8T.O.E. 

,,    27.     '*  Scavenging  and  Disposal  of  Befuse."    £.  G.  MawbbYi 

AS80C.M.IN8T.C.E.,  Borough  SuTTeyor,  Leicester. 
Nov.    3.     "  Water  Supply,  Drinking  Water,  Pollution  of  Water." 

Joseph  Pabby,  m.D7Bt.c.b. 

„  10.  '*  Diseases  of  Animals  in  relation  to  Meat  Supply ;  Charac- 
teristics of  Vegetables,  Fish,  Ac.,  unfit  for  Food." 
Fbancis  Yagheb,  7.B.C.8.,  F.O.S.,  Medical  Officer 
of  Health,  Cheshire  County  Council. 

^    17.    '*  Infectious  Diseases  and  Methods  of  Disinfection."    H. 

£.  Abmstbono,  M.B.O.S.,  D.HYG.!  Medical  Officer 
of  Health,  Newcastle-upon-Tyne. 

„   24.     **  Powers  and  Duties  of  Sanitary  Inspectors ;  Nuisances 

and  Offensive  Trades.**    Philip  Boobbyeb,  m.b., 
M.B.C.S.,  Medical  Officer  of  Health,  Nottingham. 
Dec    1.    ^*  Objects  and  Methods  of  Inspection."     £.  W.  Hops, 

H.B.,  i>.80..  Medical  Officer  of  Health,  Liverpool. 

„  8.  "  Principles  of  Calculating  Areas,  Cubic  Space,  &c. ;  In- 
terpretation of  Pkns  and  Sections  to  Scale."  W. 
GoLDSTBAW,  Surveyor  of  Buildings,  Liverpool. 

„    15.     **  Sanitary  Law,  General  Enactments,  Public  Health  Act, 

1875,  Model  Bye  Laws,  Ac."  Professor  A. 
Wynteb  Blyth,  babbibteb-at-law,  Medical 
Officer  of  Health,  Marylebone. 

In  connection  with  the  Lectures,  arrangements  will  be  made  for 
the  Students  to  visit  various  works  illustrative  of  Sanitary  Practice 
and  Administration. 


CALENDAR  FOR  OCTOBER  TO  DECEMBER. 


OCTOBER. 

1  H .  Exhibition  Comznittee,  5  p.m. 

6  8.  Lecture  to  SBnitary  Officers, 
Liverpool,  3  p.m. 

10  W.  Finance  Committee,  4  p.m.;  Coun- 
cil, 6  p.m. 

IS  8.  Lecture  to  Sanitary  Officers, 
Liverpool,  3  p.m. 


15  M.  Education  Committee,  5  p.m. 

17  W.  Lectures    to    Sanitary    Officers, 
London,  8  p.m. 

19  F.   Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 
Lecture    to     Sanitary    Officers, 


20  S. 


Liverpool,  3  p.m. 
^Viditof  Studeuts  to  Mitcham. 
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FELLOWS,  MEMBERS  &  ASSOCIATES  ELECTED. 

JuLT.    (No  Ballot  held  in  August  and  September.) 
FELLOWS  (Fellow  Sijsr.  Ikbt.) 

Bcf:       Data  of 
Nol       Elactlon. 

•*•  1894.  July.     Aembtbong,  Henry  E.,  d.htq.,  m.e.c.s.,  l.b.a.,  m.o.h., 

TTie  Health  BepartmetUt  Toum  Hallj  Newca^le-on- 

Tyne, 
1804.  July.     BuTTOiir,  Frederick  Smith,  ASSOC.M.iirsT.o.E.,  Borough 

Surveyor^  13,  Palatine  Square  (and  Town  Hall)^ 

Burnley. 
1894.  July.     Keitwood,  Henry  Eichard,  m.b.,  l.b.c.p.,  I).p.h., 

F.O.S.,  M.o.H.y   189,   Adelaide  Eaad^  Hampetead^ 

N.W. 

MEMBERS  (Mem.  San.  Inst.) 

t  FuMd  Emniiiatlon  m  Local  Sanreyor. 

"•1894.  July.     Deacjok,  George  Frederick,  m.inst.cb.,  19,  Warwick 

Square^  S,W. 
•'•1894.  July.     DoBMAN,    E.    H.,    m.inst.o.e..    County   Surveyor, 

Armagh. 
••^1894.  July.  fFi&Bxn^ThomtiaQeorge^dS,  Mount  Street^  Grosvenor 

Square,  W. 
•••1894.  July.     Gabbbtt,    Henry    Augustus,    assoc.m.inst.o.e., 

Borough  Surveyor^  Town  Hall,  Torquay. 
••*1894.  July.     Hill,  Thomas  Eustace,  m.b.,  b.sc,  h.o.h.,  23,  Old 

Elvetj  Durham. 
•"1894.  July.   tHEBDON,  Edward,  11,  Llanion  Terrace,  Pembroke 

Dock. 
••'1894.  July.   tHuNTEB,  Thomas  Briggs,  Grove  Boad,  Windsor. 
■"1894.  July.   tKiLGALLiN,  Charles  J.,  Court  House,  Marylebone,  W. 

{Abbey  Villa,  Sligo,  Ireland). 
•"1894.  July.     Latham,    Albert,    m.in8T.o.b.,   Borough   Engineer, 

Wesiboume  House,  and  15,  Cecil  Square,  Margate. 

ASSOCIATES  (Assoc.  San.  Inst.) 

t  Passed  Examination  as  Inspector  of  Nnisanoes. 

•"1894.  July.   JBabnes,  John,  47,  Trafalgar  Street,  Carlisle. 
•^1894.  July.   JBeoad,  Charles  Cecil,  2,  Norfolk  Villas,  Abbey  Boad, 

Great  Malvern,  Worcester. 
"*1894.  July.   JCallis,  John  Samuel,  9,  Edgar  Strut,  Jarrow-on- 

Tyne. 
•"1894.  July.   JHzNDEBSON,    David,    3,  Martin   Terrace,  Pallion, 

Sunderland. 
"•1894.  July.  tSo8KiS9,QeoTge,13,BoupeU Street,  Blackfriars,S.E. 
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***1894.  July.  tHuGHBS,    Eobert    John,    105,    ClawjhUm    Boad^ 

Birkenhead. 
•**1894.  July.   J  Jackson,  Leonard  Labrey,  The  Dimples^  Qargtang^ 

Lancashire. 
"*"  1894.  July.   JJoNES,  William  Henry,  27,  Gordon  St.,  Birkenhead. 
1894.  July.   JJowBTT,     Frederick,    StockweU    Park,    Wdherby, 

Yorkshire. 
»''*1894.  July.   jiKbnball,  Alfred  Henry,  Bawdon,  Leeds. 
*"*1894.  July.     MoBsis,  Adam,  County  Sanitary  Inspector,  Tweed 

Bank  House,  Newtown,  St.  Boswells,  BoxhurghtMre. 
•'**1894.  July.   JNUTTALL,  Ellis,  50,  Wood  Street,  MiddUton,  Lai^ 

eashire. 
""'  1894.  July.   JBain,  Frank  Elias,  47,  Amherley  Street,  Sunderland. 
•"•1894.  July.   tBoBismix,John,Neasham  Place,I£oughton-le'Spring, 

Durham. 
»*'  1894.  July.   JStead,  Frederick,  MtddUton  Tyas,  Bichmond^  Tarh- 

shire. 


CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY. 

Juio)  TO  Seftehbeb,  1894. 

%*  For  publications  of  Societies  and  Institutions,  ^c,  see  under 

**  Academies/^ 

ACADEMTES  (Ambbican). 

Manitoba  Historical  and  Scientific  Society.  Annual  Report  for  the 
year  1893.    20  p.,  8vo.     Winnipeg,  1894.  The  Society. 

The  Old  Crow  Wing  Trail,  by  Hon.  J.  Schultz.    32  p^  Svo. 

Winnipeg,  1894.  The  Sweety. 

Early  Days  of  Winnipeg,  by  G.  Bryce,  LLJ).    8  p.,  Syo, 


Winnipeg,  1894.  •  The  Society. 

A  Forgotten  Northern  Fortress,  by  the  Hon.  John  Schultz. 


14  p.,  8vo.     Winnipeg.  The  Society. 

New  xork.  The  American  Institute  of  Mining  Engineers.  Transac- 
tions, vol.  xzii.,  being  Part  I.  of  the  Proc^ings  of  the  Chicago 
Meeting  of  1893.     795  p.,  8vo.     New  York,  1894.     The  Institute. 

The  American  Institute  of  Mining  Engineers.    Transactions, 

vol.  xxiii.,  beiug  Part  II.  of  the  Proceedings  of  the  Chicago  Met- 
ing of  1893.     685  p.,  8vo.     New  York,  1894.  The  Institute. 

ACADEMIES  (Aubtbaliak). 

New  South  Wales  Boyal  Society.  Journal  of  Proceedings,  1893, 
vol.  xzvii.     530  p.,  8yo.     Sydney,  1894.  The  Society^ 
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ACADEMIES  (Beitish). 

London.    British  Association  for  the  Advancement  of  Science.    Eeports 
for  the  years  1831-1892  (62  volumes).      JRogers  Field,  M.Inst.C.E 

Engineers,  Society  of.    Transactions  for  1893,  and  General 

Index,  1860  to  1893.     265  p.,  8vo.    London  and  New  York,  1 894. 

The  Society. 
Middlesex  Hospital.    Beports  of  the  Medical  and  Surgical 


Begistrars  and  Pathologist  for  the    Tear  1892.      378  p.,  8yo. 
London,  1894.  The  Hosjcntah 

ACADEMIES  (Coktiotntal). 

Amsterdam.  Baydl  Academy  of  Sciences.  Yerslagen  der  Zittingen 
van  de  wis-en  Natuurkundige  afdeeling  der  Koninklijke  Akademie 
van  Wetenchappen  van  27  Mei,  1893,  tot  21  April,  1894.  193  p., 
8vo.     AmsterdSun,  1894.  The  Academy. 

Boyal    Academy    of    Sciences.      Etude     sur    les     vibrions 

Chol^riques  isoles  des  dejections  et  rencontres  dans  les  eauz 
en  Hollande  pendant  les  epid^mies  de  1 892  et  1893,  par  le  Dr. 
C.  H.  H.  Spronck.  54  p.,  8vo.  Amsterdam,  1894.  The  Academy. 
Royal  Academy  of  Sciences.      Die  Erscheinungsweise  der 


Sauersto&usscheidung  Chromophjllhaltiger'  Zellen  im  Licht  bei 
Anwendung  der  Bacterienmethode,  von.  Th.  W.  Engelmann. 
10  p.,  8vo.     Amsterdam,  1894.  TJie  Academy, 

Eoyal  Academy  of  Sciences.     Over  den  invloed  der  Adem- 


haling  op  de  verplaatsing  van  suiker,  vet  en  eiwit  door  Dr.  H.  J. 
Hamburger.    35  p.,  8yo.    Amsterdam,  1894.  TJie  Academy. 

Royal  Academy  of  Sciences.     Een  Lymph drijvende  Eacterie 


door  Dr.  H.  J.  Hamburger.  27  p.,  8vo.  Amsterdam.  The  Academy. 
Royal  Academy  of  Sciences.     Onderzoekingen  over  de  Lymph 


door  Dr.  H.  J.  Hamburger.    36  p.,  8vo.    Amsterdam,  1893. 

The  Academy. 
Some.     R.  Universita*  di.    Annali  dell'  Istituto  d'igiene  sperimentale. 
VoL  IV.  ^nuova  Serie)  Ease  I.     144  p.,  8vo.    !&me,  1894. 

■  The  Institute. 

Ball,  Prof.  Valentine.  An  Address  to  the  Museums  Association  on 
the  Museums  of  Dublin.  21  p.,  8vo.  Beprint  from  Natural 
Science,  July,  1894.  The  Author. 

Becbmann,  M.  George.  Address  to  the  Sanitary  Inspectors'  Associa- 
tion, April  7th,  1894.     11  p.,  8vo.     London,  1894.      Tlie  Author. 

Boaxd  of  Agriculture.  Annual  Beport  of  the  Director  of  the  Yeten- 
nary  Department  for  the  year  1893,  with  an  appendix.  142  p., 
8vo.     London,  1894.  The  Board. 

Coniil,  M,  Bapport  fait  au  nom  de  la  Commission  chargee  d'exami- 
ner  le  projet  ae  loi,  adopte  par  la  Chambre  des  Deputes,  relatif  k 
r  assainissement  de  Paris  et  de  la  Seine.     53  p.,  4to.    Paris,  1894. 

George  Bechmann. 

Delano,  W.  H.  Twenty  years'  practical  experience  of  natural 
asphalt  and  mineral  bitumen.  73  p.,  8vo.  London  and  New  York, 
1893.  The  Author. 
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Fawcett,  E.  A.  Saiidford.  The  Sanitary  Engineers'  Pocket  Seport 
Book.         p.,  8to.    London,  1894.  The  Author. 

Oillespie,  Rev.  C.  O.  K.  The  Sanitary  Code  of  the  Pentateuch. 
96  p.,  16mo.     London,  1894.  The  Author. 

Olaagow  Sewage  Bispoflal  Works.  12  p.,  4to.  Beprinted  fn^m 
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SANITARY  SCIENCE  k  PREVENTIVE  MEDICINE. 


PAPERS  AND  DISCUSSIONS. 

On  **  Infant  Mortality  and  Female  Labour  in  relation  to  Factory 
Legislation^'^  by  George  Keid,  M.D.,  Medical  Officer  of 
Health,  Staffordshire  County  Council. 

(Fellow). 

By  the  infant  death-rate  of  a  community  is  meant  the  number 
of  deaths  of  children  under  twelve  months  of  age  which  occur 
during  one  year,  as  compared  with  the  number  of  births 
registered  during  the  year,  and  the  figures  are  usually  expressed 
as  so  many  deatns  per  1,000  births. 

When  a  layman  is  told  that  in  England  among  every  thousand 
infants  born  142  die  during  the  first  year  of  life,  he  can  hardly 
credit  the  statement ;  and  when  he  is  further  asked  to  believe 
that  the  mortality  among  a  given  number  of  infants  born  in 
certain  artisan  towns  exceeds  by  more  than  100  per  cent,  the 
mortality  among  a  corresponding  number  of  infants  born  in 
agricultural  counties,  he  is  still  more  amazed.  Yet  such  is  the 
case,  and  when  we  consider  that  the  mortality  even  in  rural 
districts  must  to  a  large  extent  be  attributed  to^  causes  which 
are  preventable,  the  gravity  of  the  question  as  to  the  remedial 
measures  which  are  calledHFor  is  impressively  apparent. 

It  will  not  be  disputed  that  the  chief  causes  which  conduce 
to  a  high  infant  mortality  are  insanitary  surroundings  and 
ignorance.  The  remedy  as  regards  the  former,  except,  perhaps, 
80  far  as  personal  cleanliness  is  concerned,  rests  in  a  large 
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measure  with  the  Public  Health  Authorities,  and,  on  the  whole, 
I  think  they  are  progressing  as  fast  as  can  reasonably  be  ex- 
pected. The  same  cannot  be  said,  however,  regarding  the 
latter,  for  children  are  still  allowed  to  grow  up  in  complete 
ignorance  of  the  simple  health  principles  which  should  guide 
tnem  in  after  life.  It  is  almost  incredible  in  these  educational 
days  that  the  subject  of  elementary  hygiene  is  still  omitted  from 
the  curriculum  of  our  elementary  schools.  Sooner  or  later,  no 
doubt,  it  will  be  introduced,  but  until  it  is,  ignorance  will 
continue  to  operate  in  maintaining  the  high  infant  mortality  of 
the  country. 

My  object  on  this  occasion,  however,  is  not  to  discuss  the 
general  question  of  infant  mortality,  but  to  call  attention  to 
one  phase  of  it,  namely,  the  influence  which  the  practice  of 
young  mothers  engaging  in  factory  work  has  in  maintaining 
the  excessively  high  infant  mortality  rates  of  many  of  our 
artisan  towns ;  and,  especially,  to  consider  whether  a  practicable 
remedy  can  be  found  to  correct  what  appears  to  be  a  veir 
serious  evil. 

My  attention  was  first  specially  called  to  the  bad  effects 
resulting  from  the  practice  of  mothers  working  in  factories,  as 
regards  the  lives  of  their  children,  about  five  years  ago,  when  I 
began  to  collate  the  reports  of  the  various  Medical  Officers  of 
Health  in  Staffordshire  for  the  information  of  the  Countv 
Council.  Two  facts  were  very  apparent,  first,  that  in  certain 
towns  the  infant  mortality  was  abnormally  high ;  and  secondly, 
that  the  towns  in  which  the  highest  mortality  prevailed  were 
mostly  situated  in  the  north  of  the  county.  At  fii'st  I  had  not 
sufficient  personal  knowledge  of  the  districts  to  enable  me  to 
form  an  opinion  as  to  the  possible  explanation  of  this,  but  I 
afterwards  satisfied  myself  that  it  was  not  to  be  attributed  to 
any  appreciable  difference  in  local  conditions. 

The  county  is  divided  into  two  populous  areas,  one  in  the  north 
and  the  other  in  the  south  (central  Staffordshire  being  mainly 
rural).  Both  the  northern  and  southern  groups  of  towns  are 
practically  identical  as  regards  sanitary  conditions,  but  in  one 
respect  they  differ,  namely,  in  the  nature  of  the  trade  carried 
on.  Whereas  in  the  south  the  people  are  mostly  engaged  in 
coal  mines  and  iron  works,  in  the  north  the  chief  industry  is 
K)tting.  To  this  circumstance  I  concluded — ^rightly  as  it 
turned  out — the  high  infant  mortality  in  the  north  of  the 
county,  as  comparea  with  the  south,  was  to  be  attributed,  for 
in  the  potting  industry  of  the  north  there  are  many  married 
women  workers,  whereas  in  the  mining  and  iron  industries  of 
the  south  this  is  not  the  case  to  any  appreciable  extent. 

To  test  the  accuracy  of  this  theory,  it  was  necessary  io 
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obtain  statistics  covering  a  longer  period  than  those  already  in 
my  possession,  and  as  the  trade  distinction  between  the  north 
and  sonth  did  not  hold  good  in  all  cases,  the  towns — all  of 
them  artisan — ^were  grouped,  not  according  to  locality,  but  in 
accordance  with  the  industry  carried  on  in  each. 

From  information  derived  from  the  various  Medical  Officers 
of  Health,  amplified  in  certain  cases  by  further  details  from 
employers  of  laboui',  the  industrial  towns  were  classified  as 
follows : — (1)  Towns  in  which  married  women  are  largely 
employed  in  work ;  (2)  Towns  in  which  married  women  are 
engaged  to  a  less  extent  in  work  ;  and  (3)  Towns  in  which  few 
married  women  are  engaged  in  work.  In  the  first  group  were 
placed  those  towns  where  one  chief  industry  is  in  operation  in 
which  married  women  are  largely  engaged ;  the  second  group 
comprised  those  towns  in  which  different  industries  are  carried 
on,  in  some  of  which  married  women  are  employed  in  consider- 
able numbers  ;  and  in  the  third  group  were  placed  those  towns 
where  the  industry  or  industries  do  not  admit  of  the  employ- 
ment of  married  women. 

The  conclusions  arrived  at  as  the  outcome  of  this  inquiry, 
which  embraced  a  population  of  upwards  of  430,000,  and  in. 
the  case  of  most  of  the  towns  covered  a  period  of  ten  years, 
have  already  been  made  public ;   for  my  present  purpose,  there- 
fore, a  summary  of  them  will  suffice. 

As  regards  the  infant  death-rate,  it  was  found  that  in  the 
first  group  of  towns,  namely,  where  married  women  are  largely 
engaged  in  factories,  <S:c.,  195  children  died  during  the  first 
year  of  life  in  every  thousand  bom,  as*  compared  with  152  in 
the  third  group,  which  embraced  towns  where  practically  no 
married  women  are  engaged.  In  other  words,  28  per  cent. 
more  infants  died  in  tne  foimer  than  in  the  latter.  Again, 
in  the  second  group,  consisting  of  those  towns  intermediate 
between  the  other  two  as  regards  the  number  of  married 
women  engaged  in  work,  the  figures  were  166,  a  decrease  of 
15  per  cent,  as  compared  with  the  first  group,  and  an  increase 
of  9  per  cent,  as  compared  with  the  third. 

It  follows  from  these  figures,  if  they  bear  the  interpretation 
placed  upon  them,  that  no  fewer  than  2885  infants  died  in 
otaffordsnire  during  the  ten  years  covered  by  the  inquiry  who 
need  not  have  died  ;  in  other  words,  the  employment  of  young 
married  women  in  factories  or  away  from  home  is  responsible, 
in  one  county,  for  nearly  300  deaths  annually  among  infants 
under  one  year. 

As  the  outcome  of  a  paper  I  read  upon  the  subject  at  the 
annual  meeting  of  the  British  Medical  Association  in  1892,  an 
inquiry  on  sinular  lines,  but  embracing  the  whole  of  England, 
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was  instituted  by  the  Parliamentary  Bills  Committee  of  the 
Association,  the  result  of  which  is  shown  in  the  table,  together 
with  the  Staffordshire  figures : — 


Staffordshire  

Percentage  increase  compared 

with  Group  III 

England  

Percentage  increase  compared 

with  Group  III 


OboitpL 

Many  married 

women  engaged. 


105 

28 
179 

18 


Oboup  11. 

Fewer  married 

women  engaged. 


166 

9 
169 


Gbod?IIL 

Practically  no 

married  woman 

engaged. 


152 
152 


You  will  notice  that,  with  the  exception  of  the  third  group 
of  towns,  the  figures  for  Staffordshire  are  higher  than  those  for 
England,  also  tnat  the  divergent  result  is  more  pronounced  in 
the  former  case  than  in  the  latter.  The  probable  explanation  of 
this  is,  that  in  the  larger  inquiry  the  grouping  of  the  towns  was 
less  carefully  done  than  was  the  case  in  the  Staffordshire  inquiry, 
in  which  infinite  trouble  was  taken  in  every  case  to  arrive  at  a 
true  classification.  Be  this  as  it  may,  however,  I  think  you  will 
agree  with  me  that  in  both  cases  the  result  is  sufficiently  start- 
ling to  warrant  some  action  being  taken  with  the  view  of 
correcting  what  is  undoubtedly  a  serious  evil. 

Statistics  conclusively  show  that  the  mortality  among  arti- 
ficially fed  infants  is  very  much  greater  than  among  infants  fed 
even  partly  on  breast  milk,  and  1  believe  this  is  the  chief,  if  Bot 
the  only  explanation  of  the  high  infant  mortality  in  the  towns 
classified  under  the  first  group  in  the  table. 

What  remedy  then  can  be  suggested  ? 

In  the  first  place,  let  me  point  out  that  the  law  does  provide 
some  amount  of  protection  oy  pronouncing  it  to  be  illegal  for  a 
mother  to  return  to  work  under  one  month  after  the  birth  of  her 
child,  so  that,  in  asking  for  some  more  efficient  remedy  we  can- 
not be  accused  of  overstepping  the  limits  of  the  recognised 
legislative  sphere.  If  legislation  interferes  at  all,  why  should 
not  the  interference  be  as  effective  as  is  reasonably  possible? 
It  amounts  to  this,  then,  as  the  care  of  her  children  is  a  mothei^s 
first  duty,  those  mothers  who  have  young  children  must  be 
restrained  from  engaging  in  work  which  ta£es  them  away  from 
home,  unless  they  can  show  that  satisfactory  provision  has  been 
made  for  their  children  being  cared  for  during  their  absence. 
Under  any  circumstances,  it  is  a  question  whether  it  would  not 
be  desirable  that  the  period  of  one  month's  enforced  absence 
from  factory  work  after  the  birth  of  a  child  should  be  extended 
to  three  months. 
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Let  US  consider  these  two  questions  from  a  practical  point  of 
view. 

Taking  the  last  first,  and  granting  that  it  is  not  feasible  to 
prevent  young  mothers  from  working  in  factories,  there  can  be 
no  question  that  it  would  be  to  the  advantage  of  the  infant  if 
the  mother  remained  at  hom^  for  three  months  after  its  birth. 
Some  assert,  however,  that  such  a  change  in  the  law  would 
have  the  effect,  practically,  of  excluding  married  women  from 
factory  work,  owing  to  their  places  having  been  filled  up  during 
their  long  absence.  As  regards  this,  I  have  the  assurance  or 
one  who  is  thoroughly  familiar  with  the  question  of  female 
labour  in  Lancashire,  that,  in  many  cases,  it  has  resulted 
from  the  imposition  of  the  one  month's  absence  required  by  the 
present  Factory  Act,  so  that  the  injury,  if  it  be  an  injury,  has 
already,  at  any  rate  to  a  considerable  extent,  been  brought 
about. 

I  am  not  sure,  however,  if  my  alternative  suggestion  were 
carried  out,  that  it  would  not  be  better  for  the  infants  to  be 
placed  under  experienced  care,  and  judiciously  fed  on  artificial 
food  from  the  start,  rather  than  leave  them  to  the  indifferent 
care  they  are  likely  to  receive  from  the  present  race  of  mothers. 

Of  course  artificial  feeding  in  accordance  with  proper  princi- 
ples would  be  a  very  different  thing  to  such  diet  as  infants  are 
reared  on  by  ignorant  mothers  and  irresponsible  persons  to 
whom  they  may  be  entrusted,  and  although  breast  milk  is  the 
natural  and  proper  food  for  infants,  it  by  no  means  follows  that 
it  could  not  be  replaced  by  a  wholesome  substitute,  under  intel- 
ligent management,  without  inflicting  serious  injury.  I  have 
visited  many  existing  creches,  and  can  testify  to  the  happy 
contrast,  evident  to  the  most  casual  observer,  between  the 
infants  reared  in  such  institutions,  and  those  whose  hard  lot  it 
is  to  struggle  against  the  evils  of  artificial  feeding  at  home. 
This  is  not  surprising  when  we  consider  the  fate  of  the  infants 
in  the  one  case  and  in  the  other. 

Now  I  am  aware  that  circumstances  often  render  it  essential 
for  mothers  to  work  in  order  to  maintain  their  families,  but 
how  much  oftener  is  it  the  case  that  the  wife  goes  to  work 
while  at  the  same  time  the  husband  is  earning  ample  wages.  I 
am  told  that  in  Lancashire  it  is  common  for  a  man  to  receive 
258.  a  week,  while  his  wife  earns  from  15s.  to  20s. ;  and  I  know 
that  in  Staffordshire,  when  the  potting  trade  is  ordinarily 
prosperous,  the  weekly  wages  of  a  man  and  his  wife  often 
amount  to  30s.  and  12s.  respectively ;  many  of  the  men-workers 
receive  much  higher  wages,  but  the  figures  given  in  both  cases 
represent  a  fair  average.  As  a  rule  every  farthing  of  this 
money  is  spent,  but  little  of  it  goes  to  feed  and  clothe  the 
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children.  Too  often  the  wife  has  to  keep  the  family  oat  of  her 
earnings,  whilst  the  husband  spends  most  of  his  in  drink. 

Is  this  condition  of  things  to  be  allowed  to  continue  ? 

A  short  Act  of  Parliament — adoptive,  if  you  like — enabling 
Local  Authorities  to  establish  creches  in  districts  where  it  is 
the  common  practice  for  mothers  to  work  in  factories,  is,  in  my 
opinion,  the  only  means  under  existing  circumstances,  by  which 
tne  sacrifice  of  infant  life  consequent  upon  factory  labour  can 
be  prevented.  I  do  not  mean  that  the  expense  attending  the 
establishment  of  these  institutions  should  be  provided  out  of  the 
public  funds,  but  that,  as  far  as  possible,  they  should  be  self- 
supporting.  It  is  surely  not  unreasonable  to  expect  that 
mothers  who  disregard  their  maternal  responsibilities  in  order 
to  supplement  the  already  ample  earnings  of  their  husbands,  by 
engaging  in  work  away  from  home,  should  part  with  a  portion 
of  the  money  they  receive  to  provide  for  the  proper  care  which 
their  children  are  thus  deprived  of.  Under  present  conditions 
payment  is  made,  in  most  cases,  to  persons  who  take  charge  of 
the  children  during  the  mother's  absence,  and  if  an  increased 
payment  was  made  to  an  institution  under  public  control, 
children  would  then  be  properly  looked  after  and  fed.  In  a 
certain  number  of  cases,  no  doubt,  the  whole  or  a  portion  of  the 
payments  would  have  to  be  defrayed  out  of  the  rates,  but  in 
the  vast  majority  no  such  help  would  be  called  for.  I  have 
endeavoured  to  ascertain  the  probable  charge  it  would  he 
necessary  to  make,  but  the  existing  creches  are  supported  very 
largely  by  charity,  and  it  is  difficult  to  arrive  at  the  actual 
expenditure.  On  the  whole,  however,  from  what  I  have  seen 
of  the  statements  of  accounts  of  some  of  these,  I  believe  a 
payment  of  about  3s.  a  week  for  each  child  is  pretty  near  the 
mark. 

In  these  days  of  state  philanthropy  it  is  remarkable  that  so 
little  has  yet  been  done  by  the  legislature  to  correct  the  evil 
which  is  the  subject  of  this  paper ;  that  while  every  effort  is 
being  made  to  shield  adult  life  from  the  risks  attending  many 
of  the  trade  processes,  thousands  of  infants  are  allowea  to  die 
annually  from  starvation  (I  mean  starvation  from  want  of 
proper  food)  among  families  whose  weekly  earnings  are  double 
if  not  treble  those  of  the  rural  labourer.  It  is  true  the  law 
punishes  parents  who  ill-treat  and  deliberately  starve  or  neglect 
their  children,  but  such  cases  are  few  and  far  between  compared 
with  the  wholesale  destruction  of  infant  life  which  results  from 
the  practice  of  mothers  neglecting  their  home  duties  in  order  to 
add  to  the  weekly  earnings  of  their  husbands,  earnings  which, 
as  a  rule,  if  judiciously  spent,  would  be  sufGcient  to  meet 
necessary  expenses.     To  the  infants  of  such  parents  the  State 
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6ays,  if  for  a  few  years  you  can  manage  to  survive  the  perils  to 
which  you  are  exposed,  we  shall  then  provide  you  with  food  for 
the  mind,  hut  we  do  not  recognise  it  as  part  of  our  business  to 
see  that  your  parents  afford  you  a  reasonable  chance  of  survival 
until  then.  We  shall  endeavour,  meanwhile,  to  insure  that 
your  sanitary  surroundings  are  reasonably  respectable,  and  if 
it  comes  to  our  knowledge  that  you  suffer  from  any  deliberate 
act  of  cruelty,  or  that  food  of  some  sort  is  not  provided  for  you, 
we  shall  come  to  your  assistance,  but  here  our  interference  must 
€nd.  If  your  parents,  for  purposes  of  their  own,  disregard  their 
responsibilities  and  leave  you  tx)  the  tender  mercies  of  some 
irresponsible  person,  so  long  as  you  are  not  subjected  to 
deliberate  acts  of  cruelty  or  neglect,  we  cannot  interfere. 

The  British  Medical  Association,  through  their  Parliamentary 
Bills  Committee,  propose  soon  to  approach  the  Government,  in 
order  to  bring  to  their  notice  the  facts  I  have  dealt  with,  in  the 
hope  that  some  legislative  enactment  may  be  passed  on  the  lines 
1  have  indicated,  and  it  is  most  desirable  that  the  movement 
should  be  supported  by  public  opinion,  hence  the  reason  for  my 
introducing  the  subject  on  this  occasion,  in  compliance  with  the 
special  request  of  the  Chairman  of  the  Council  of  the  Institute. 
If  the  same  amount  of  influential  energy  had  been  brought  to 
bear  on  the  question  as  was  exerted  some  years  ago  in  a  fruitless 
effort  to  remedy  the  exaggerated  evil  of  life  insurance,  I  fully 
believe  a  remedy  would  ere  this  have  been  arrived  at,  which 
would  have  saved  more  lives  in  one  year  than  the  restriction  or 
abolition  of  infant  insurance  could  have  effected  in  a  century. 


Dr.  J.  Bbown  (Bacup)  said  that  most  of  those  medical  officers 
who  were  engaged  in  manufacturing  towns  in  Lancashire  were  per- 
fectly cognisant  of  the  evils  which  caused  the  high  rate  of  infant 
mortality.  Speaking  as  a  Medical  Officer  of  Health  of  North  East 
Lancashire  for  seventeen  years,  he  felt  that  the  sacrifice  of  the 
**  innocents  "  was  something  lamentable.  He  had  not  worked  out 
the  groups  in  the  way  Dr.  Beid  had  done,  but  the  death-rate  in 
Bacup  was  not  quite  so  high  as  that  given  for  Staffordshire,  and  he 
was  confident  it  was  a  subject  which  ought  to  he  dealt  with  by  the 
L^islature,  although  he  did  not  know  whether  the  passing  of  a  Bill 
which  might  be  adopted  was  the  wisest  plan  or  not.  They  had  already 
a  large  amount  of  legislation  of  that  character,  and  some  medical 
officers  in  endeavouring  to  get  some  Acts  adopted,  had  found  that 
certain  Sanitary  Authorities  were  slow  to  avail  themselves  of  them. 
In  his  opinion  it  would  be  far  better  if  an  Act  could  be  tested  in 
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certain  towns  where  female  labour  was  very  prevalent,  in  order  to  see 
what  the  result  would  be.  He  had  no  doubt  the  infantile  death-rate 
would  be  yerj  much  reduced,  and  that  ultimately  they  would  elevate 
public  opinion,  so  that  the  Act  would  be  made  compulsory  all  ot^ 
the  kingdom.  In  Lancashire,  it  must  be  admitted  that  infants  started 
with  a  lower  yitality  than  those  in  rural  districts,  and  that  the 
crowding  of  houses  upon  land  was  one  of  the  predisposing  causes  of 
this  high  infant  mortality.  He  did  not  know  whether  or  not  in 
Lancashire  the  insurance  of  infant  children  conduced  somewhat  to  the 
heavy  mortality,  but  certainly  that  was  a  question  which  required 
investigation. 

Dr.  HoLDEN  (Mayor  of  Preston),  said  he  came  from  a  town  which 
had  the  highest  death-rate  in  the  Kingdom.  Naturally  havii^  been 
connected  with  the  Sanitary  Committee  of  that  town  for  many  years, 
bis  attention  would  be  directed  to  the  matter  of  infantile  mortality. 
Personally  he  was  in  favour  of  extending  the  compulsory  period 
before  a  mother  could  resume  work  from  one  month  to  three  months. 
And  the  remedy  which  had  been  suggested  to  him  was  that  masters 
and  employers  of  labour  should  provide  rooms  in  their  mills  and 
workshops  where  women  were  employed,  in  which  they  should  have 
certain  diet  tables  and  diets  provided  suitable  for  children  of  all  ages. 
That  was  to  say  that  mDk  and  artificial  foods  should  be  mixed  in  such 
proportions  as  were  suitable  to  the  digestive  power  of  children  at 
vanous  ages.  These  rooms  would  have  a  good  effect  in  another 
respect,  as  they  would  enable  those  mothers  who  w^ere  suckling  their 
children  to  visit  them  at  stated  intervals.  He  might  add  that  the 
Medical  Officer  of  Preston  some  years  ago  pointed  out  that  amongst 
children  of  the  Lish  population,  the  infantile  mortality  from  diarrhcea 
was  almost  non-existent,  while  amongst  purely  native  population  the 
mortality  from  that  disease  was  frightful.  That  went  in  a  great 
measure  to  support  the  theory  enunciated  by  Dr.  Eeid  that  the 
death-rate  was  due  largely  to  the  low  state  of  vitality  of  workers 
whose  relations  had  been  employed  in  factory  work  for  several 
generations. 

Db.  Wheatlet  (Blackburn)  said  his  principal  excuse  for  addressing 
a  few  remarks  to  the  Section  was  that  his  town  had  the  unenviable 
reputation  of  having  one  of  the  highest  infantile  mortalities  of  any 
of  the  large  towns  in  England.  Curiously  enough  taking  the  average 
mortality  for  the  last  eight  years  it  came  to  exactly  the  same  figure 
196,  as  Dr.  Beid's  mortality  in  group  No.  1 .  It  was  very  seldom 
that  the  infantile  mortality  for  Blackburn  was  much  below  ^00 ;  l*s* 
year  it  was  very  considerably  above.  He  was  led  to  enquire  as  to  the 
cause  of  this  and  he  came  to  the  same  conclusion  as  Dr.  Eeid— that 
the  employment  of  married  women  in  the  factories  was  by  far  the 
most  important  cause  of  the  high  infantile  mortality.  He  was  sorry 
that  the  Begistrar-Qeneral  in  the  census  returns  did  not  supply  the 
number  of  married  women  employed  in  the  different  trades.  He, 
however,  found  that  Blackburn  had  a  higher  percentage  of  women 
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employed  in  cotton  mills  than  any  of  the  other  towns,  and  also  that 
it  had  a  smaller  percentage  of  women  witliout  any  occupation.  There 
were  only  37  per  cent,  of  women  in  Blackhum  oyer  fifteen  years  of 
age  who  had  no  occupation  whatever  and  stayed  at  home  to  attend  to 
their  duties,  while  nearly  60  per  cent,  of  the  women  were  employed 
in  the  cotton  mills.  This  was  an  enormous  percentage,  especially 
when  we  consider  the  low  ages  at  which  females  in  cotton  towns 
usually  marry,  a  lai^e  percentage  of  women  over  eighteen  or  nine- 
teen being  married.  In  Blackhum  a  creche  was  formed  eight  or  ten 
months  ago  and  the  women  paid  2s.  6d.  a  week  for  each  child,  hut  he 
thought  it  was  found  that  the  cost  was  ahout  5s.,  the  expenditure 
being  almost  double  the  income.  With  regard  to  the  compulsory 
month,  although  it  might  be  a  considerable  help  to  the  mother,  it 
oould  not  affect  infantile  ibortality,  seeing  that  the  great  mortality 
except  in  cases  where  death  occurred  on  the  first  or  second  day 
after  birth,  was  ader  the  month  had  passed.  Until  the  period  was 
extended  to  six  months  or  the  feeding  and  the  training  of  the 
children  were  undertaken  by  the  State  he  did  not  think  very  much 
could  be  done  to  diminish  infantile  mortahty. 

Dr.  E.  Sehge.vnt  (M.O.H.  to  the  Lancashire  County  Council), 
remarked  that  Dr.  Beid  had  paid  great  attention  to  this  snbjecti 
which  was  of  very  great  importance  in  manufacturing  districts.  He 
quite  agreed  with  the  remarks  that  had  been  made  as  to  the  feeding 
of  children  and  the  necessity  of  seeing  that  they  were  properly 
nursed  in  creches,  but  he  felt  very  strongly  upon  the  necessity  for 
more  care  being  taken  with  respect  to  the  parents  themselves. 
Young  people  in  the  manufacturing  districts  got  married  much  too 
young,  and  early  marriages,  he  thought,  had  a  great  deal  to  do  with 
this  infantile  mortality.  It  was  not  uncommon  for  a  young  man  of 
eighteen  or  twenty  who  was  receiving  probably  15s.  a  week  to  marry 
a  young  woman  of  the  same  age  who  also  worked  in  the  Mill  and 
received  another  15s.  a  week.  One  could  quite  understand  that  for 
a  brief  period  their  establishment  could  be  kept  going,  but  imme* 
diately  a  family  began  to  form,  privations  resulted.  If  these  young 
women  were  kept  from  working  in  the  Mill,  more  than  say  three 
months,  he  was  afraid  the  poverty  which  would  ensue  would  cause 
greater  evil  than  allowing  them  to  work  at  the  Mills.  In  his 
experience  there  was  too  much  personal  uncleanliness  amongst  people 
in  manufacturing  and  colliery  districts;  one  found  the  greatest 
filth  of  person,  of  house,  and  of  food.  Ajiother  question  he  desired 
to  ask  was,  did  the  mothers,  who  remained  at  home  and  were  sup- 
posed to  look  after  their  children,  really  look  after  those  children  ? 
From  what  he  had  seen  in  towns  where  infant  mortality  was  greatest, 
the  mothers  did  not  look  after  their  young  children  as  they  ought  to 
do.  If  one  went  into  the  street  immediately  a  crowd  of  women 
came  to  their  doors  and  gossiped  as  to  what  was  being  done.  Of 
course  their  husbands  were  at  work.  Gossiping  continued  until 
practically  the  time  the  husband  was  expected  home,  and  only  then 
did  it  occur  to  them  that  they  must  prepare  dinner.    This  was  pre« 
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pared  in  about  five  minutes,  with  the  result  that  the  husband  probably 
got  an  attack  of  dyspepsia  and  became  in  a  very  bad  humour,  and 
when  he  returned  from  his  work  in  the  evening,  he  went  to  some 
place  where  he  could  get  liquid  refreshment  and  gossip  on  his  own 
account.  How  this  want  of  attention  on  the  part  of  young  mothers 
jcould  be  avoided  he  did  not  know ;  possibly  education  of  the  yoong 
would  be  an  advantage.  It  was  possible  also  that  lady  missiouanes 
might  induce  the  young  mothers  to  pay  more  attention  to  their 
xshildren,  but  it  would  be  some  time  before  it  would  be  of  any  effect 
because  it  was  so  ingrained  in  their  systems  that  he  was  a&aid  it 
would  be  difficult  in  this  generation  to  get  rid  of  such  tendenoies. 
Another  suggestion  which  had  arisen  in  his  mind  was  that  prizes 
might  be  offered  for  cleanliness  of  houses.  He  would  not  say  clean- 
liness of  person  because  he  thought  that  would  follow  upon  the 
other.  This  would  induce  a  spirit  of  emulation,  and  in  course  of 
time  there  might  be  some  improvement  on  the  unfortunate  condition 
of  many  houses  in  manufacturing  towns. 

Dr.  J.  T.  Ablidoe  (Stoke-upon-Trent)  said  that  soon  after  he 
went  into  the  Pottery  District,  thirty  years  ago,  he  examined  the 
question  of  the  great  mortality  of  infants.  At  the  time  his  impres- 
sion was  that  the  chief  cause  of  the  great  mortality  was  the  improper 
feeding  of  infants,  and  various  collateral  sanitary  causes  connected 
with  the  social  state  of  the  people.  Dr.  Eeid  had  done  good  senrioe 
by  clearly  unfolding  the  fact  that  the  employment  in  factories  of 
married  women  having  infants  was  a  leading  cause  of  that  great 
mortality.     There  is,  however,  no  cause  that  acts  alone  where  social 

Sroblems  are  in  question.  With  regard  to  the  question  of  feeding, 
e  found  that  mothers  placed  their  children  out  with  some  neighbour, 
or  an  old  woman  who  made  it  a  business,  at  a  penny  or  so  a  week 
to  take  charge  of  infants  while  the  mothers  were  at  work.  These 
unfortunate  infants  were  usually  fed  on  bread  and  water,  and  the  caose 
of  the  great  mortality  was  consequently  very  patent.  The  question 
arose  how  to  prevent  this  ?  Dr.  Keid  proposed  that  mothers  should 
pot  return  to  work  for  three  months  after  confinement ;  tliat  was  a 
very  long  period  ;  and  Dr.  Arlidge  did  not  think  our  legislators  could 

fo  much  beyond  the  month  already  prescribed  by  the  Factory  Acts, 
'he  absence  of  the  mother  from  work  implied  loss  of  wage  which 
would  entail  suffering  in  the  family,  and  it  would  really  become  a 
question  whether  the  health  of  the  mother  or  of  the  last  comer  into 
tne  world  was  to  be  sacrificed,  forasmuch  as  \i'age8  were  not  so  high 
that  the  loss  of  the  woman's  earnings  would  have  no  effect.  What 
was  wanted  was  to  secure  sufficient  means  of  feeding  the  whole  fimilj, 
infants  as  well  as  all  others.  Young  women  employed  in  Stories 
commonly  married  very  early,  and  as  a  rule  had  not  the  least  notion 
of  cooking.  He  considered  it  was  a  very  good  suggestion  that  in 
large  factories  there  should  be  dining-rooms  where  provision  might 
be  made  and  diet  prepared  by  a  cook  employed  for  the  office  and 
where  both  mother  and  child  might  get  proper  nourishment.  That« 
however,  would   be  impracticable   in  many   factories  which  only 
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employ  a  small  number  of  hands,  and  whose  owners  could  not  be 
expected  to  build  dining-rooms  and  provide  a  qualified  cook  to  pre- 
pare victuals.  As  to  the  provision  of  creches,  one  was  established 
many  years  ago  in  one  of  the  principal  towns  in  the  Potteries,  but 
mothers  did  not  seem  to  care  to  tAke  their  children  there  and  the 
movement  collapsed  in  the  course  of  a  year  or  two. 

Dr.  B.  S.  Mabsden  (Birkenhead)  pointed  out  that  Dr.  Beid's 
proposal,  if  carried  out,  would,  to  some  extent,  again  interfere  with 
the  liberty  of  the  subject  by  Act  of  Parliament,  and  a  crusade  of  this 
kind  meant  entering  upon  a  very  wide  subject,  which  would  arouse  a 
considerable  amount  of  popular  hostility,  and  might  be  far  reaching 
in  its  effects  upon  other  sanitary  improvements.  The  provision  of 
public  creches  was  an  economic  question,  and  if  they  were  to  be  main- 
tained out  of  the  rates,  the  long-suffering  ratepayers  would  kick 
against  the  charge,  as  the  accumulation  of  public  sanitary  improve- 
ments requiring  to  be  paid  for  out  of  the  ratepayer's  pockets,  had 
become  so  great  now,  that  he  was  afraid  the  ratepayers  would  not  go 
to  the  extent  of  public  creches,  when  it  was  the  duty  of  parents 
themselves  to  provide  for  their  children.  On  the  ethical  side  of  the 
question,  everyone  of  them  must  agree  with  the  remarks  of  Dr.  Beid. 

Alderman  Boitlton  (Chairman  of  the  Burslem  Sanitary  Authority) 
said  the  body  to  which  he  belonged  had  made  a  strict  examination  to 
eee  whether  any  foul  means  were  used  whereby  they  could  account 
for  the  lamentable  death-rate  among  infants,  but  they  could  find 
nothing  to  support  that  theory.  It  seemed  to  them  that  it  resulted 
from  the  children  being  put  out  to  nurse,  and  not  being  properly 
attended  to  by  the  mothers.  He  was  convinced  that  if  they,  as  a 
Congress,  or  as  individuals,  could  do  something  to  lessen  the  facilities 
for  obtaining  drink,  they  would  be  doing  a  great  service. 

Miss  Anneslet  Kbnealy  (Watford)  said  it  appeared  to  her  that 
in  this  discussion  of  a  woman's  question,  the  gentlemen  present  had 
been  regarding  it  too  much  from  one  point  of  view.  A  strong 
indictment  had  been  brought  against  the  women  of  the  working 
class,  that  they  did  not  care  about  their  children  and  spent  all  their 
time  in  gossiping.  That  was  a  little  hard,  and  she  was  going  to 
show  that  after  all  even  if  they  were  guilty  it  was  very  largely  owing 
to  defects  in  man's  legislation.  There  were  two  points  which  very 
strongly  suggested  themselves  to  her.  If  a  woman  was  to  be  a  wage 
earner  she  must  in  some  way  or  other  be  relieved  of  the  active 
responsibility  of  motherhood ;  if  she  was  to  be  a  good  and  true 
mother  she  must  in  some  way  be  relieved  of  the  responsibility  of 
wage  earner.  Now,  would  they  accomplish  that  best  by  abolishing 
the  labour  of  married  women  or  by  inducing  men  to  spend  less  of 
their  wages  in  the  public-house,  so  that  the  income  would  not  need 
supplementing  by  the  earnings  of  the  wife.  The  suggestion  that  in 
all  factories  and  workshops  where  married  women  were  employed, 
there  should  be  a  room  to  which  infants  might  be  brought  so  that 
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their  mothers  might  administer  the  natural  nourishment  of  babies, 
did  not  commend  itself  to  her  at  all.  It  appeared  to  her  that  if  a 
woman  was  exhausted,  as  she  must  be,  by  the  hard  labour  of  factories, 
she  was  not  in  a  condition  to  give  suitable  nourishment  to  her  child. 
Exhausted  motherhood  could  neither  produce  nor  maintain  fine  tjpes 
of  humanity,  and  for  this  reason  she  always  felt  individually  that 
married  women  should  not  be  wage  earners.  But  it  was  a  question 
that  could  not  be  entirely  met  by  Legislative  Acts.  At  the  same 
time  it  would  perhaps  be  rather  hard  on  some  of  the  young  ^ctory 
women  if  a  rule  were  made  that  marriage  should  debar  them  from 
work  in  the  factories,  because  she  understood  that  as  a  result  tbej 
would  not  have  nearly  so  many  chances  of  getting  married.  One  of 
the  chief  causes  of  early  and  improvident  marriages  among  mill  and 
factory  operatives,  was  that  a  young  man  incurred  so  little  responsi- 
bility  in  marriage  when  his  wife  could  earn  perhaps  as  much  as 
himself.  She  thought  some  of  the  speakers  had  been  very  bard  on 
the  working  classes  in  condemning  their  "  gossip,"  for  after  all  it 
was  the  only  social  life  they  had.  With  regard  to  the  ignorance  of 
cookery  and  domestic  economy  dwelt  on  by  some  of  the  speakers, 
that  was  clearly  a  condition  of  things  for  which  men  were  responsible. 
She  was  very  much  interested  in  Technical  Education,  and  had 
recently  been  looking  over  the  list  of  subjects  taught  in  various 
countries  under  committees  of  men.  She  noticed  that  man-like  they 
invariably  appropriated  to  classes  which  could  only  be  of  benefit  to 
men  the  lion's  share  of  the  grants  made  under  the  Technical  Education 
scheme.  She  would  express  a  hope  that  in  the  near  future  Technical 
Education  committees  should  consist  of  an  equal  number  of  men  and 
women,  and  that  could  only  be  accomplished  by  removing  the  dis- 
ability of  women  to  serve  on  County  Councils  and  other  legislatite 
bodies.  Until  that  time  arrived,  the  questions  that  they  had  been  dis- 
cussing would  never  be  properly  solved,  because  at  present  only  half 
humanity  was  represented.  Perfect  legislation  would  never  be 
accomplished  until  they  had  perfect  union  of  the  masculine  and 
feminine  mind,  and  a  blending  of  their  interests. 

Dr.  J.  F.  J.  Stkss  (St.  Pancras)  said  he  had  thought  the  matter 
out  from  a  logical  point  of  view.  A  point  which  struck  him  ^as 
this,  that  Section  17  of  the  Factory  Act  under  which  an  employer 
should  not  knowingly  allow  a  woman  to  be  employed  within  four 
weeks  after  the  birth  of  her  child,  was  passed  specially  for  the  pro- 
tection of  the  woman,  and  not  for  the  protection  of  the  child. 
There  was  no  legislation  whatsoever  for  the  protection  of  the  health 
of  infants,  and  it  was  a  question  for  everyone  interested  in  the  sub- 
ject to  decide  whether  the  health  of  infants  should  be  considered  in 
legislation.  For  one,  he  said  decidedly,  "Yes."  A  normal  infant 
should  be  suckled  at  least  six  months  after  birth  by  the  mother. 
That  was  a  physiological  fact;  and  another  fact,  though  not 
physiological,  was  that  most  mothers  in  factory  districts,  whether 
they  worked  in  factories  or  not,  did  not  suckle  their  infants  for  six 
months.    Therefore,  whether  a  mother  went  into  or  kept  outside  a 
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£Bustoiy  did  not  affect  the  question  of  infants  being  nursed  at  the 
breast.  He  thought  everybody  would  agree  with  Dr.  Marsden,  that 
Local  Authorities  would  not  undertake  such  a  task  as  providing 
public  creches.  That,  however,  could  be  got  over,  because  if  once 
they  compelled  the  mother  before  entering  on  work  in  a  fiswtory  to 
produce  to  her  employer  a  certificate  that  her  infant  was  properly 
cared  for  duriug  her  absence  they  solved  the  difficulty.  He  was  quite 
sure  if  an  adoptive  Act  to  that  effect  were  passed,  it  would  produce 
no  hardship  whatever;  rather  would  it  compel  parents  to  make 
proper  provision  by  co-operation  for  the  nursing  of  children.  He 
thought  that  line  of  action  would  certainly  do  more  good  than  any 
other  course  which  had  been  suggested,  and  for  his  own  part  he 
could  not  see  any  objection  to  a  mother  being  compelled  to  produce 
such  a  certificate.  He  was  asked  who  was  to  give  the  certificate,  that 
would  be  a  very  simple  matter.  It  was  only  a  question  of  being 
signed  by  a  householder,  a  district  visitor,  or  by  any  responsible 
person  of  the  kind. 

Mr.  A.  E.  EccLES  (Member  Cborley  Rural  Sanitary  Committee)  said 
he  did  not  see  a  better  way  of  meeting  the  difficulty  than  by  placing 
this  matter  in  the  hands  of  Inspectors  of  Factories,  but  they  would 
require  more  female  inspectors  if  this  matter  had  to  be  attended  to 
properly.  At  shareholders'  meetings  he  advocated  the  provision  of 
dining-rooms,  and  after  forty  years'  experience  of  the  working  classes 
of  lAncashire  as  an  employer  he  felt  sure  that  they  would  have  to 
provide  more  accommodation  than  they  had  done  for  the  work* 
people  if  decency  and  health  had  to  be  promoted. 

Dr.  Chables  Pobteb  (Stockport)  remarked  that  in  the  town  with 
which  he  was  connected  the  infant  mortality  was  extremely  high,  the 
deaths  under  one  year  of  age  for  1893  constituting  nearly  one-third 
of  the  whole  number  of  deaths.  There  could  be  no  doubt  whatever 
of  the  effect  of  the  employment  of  women  in  factories,  but  it  struck 
him  that  any  alteration  in  the  law  as  regarded  the  time  at  which 
women  could  return  to  work  should  be  in  the  direction  of  the  prohi- 
bition of  work  before  confinement  rather  than  after  it,  as  a  very  large 
proportion  of  infant  deaths  occurred  during  the  first  month  of  life 
irom  causes  amounting  to  prematurity  and  low  vitality  at  biilh,  the 
result,  probably,  to  a  considerable  extent  of  the  employment  of 
women  during  pregnancy.  Personally,  he  thought  a  period  of  two 
months'  prohibition  after  labour  desirable  and  justifiable,  as  the  first 
two  months  were  by  far  the  most  fatal  to  infant  life,  and  as  regards 
the  mothers  this  period  was  the  time  usually  occupied  by  the  process 
of  uterine  involution.  Extension  of  the  period  of  prohibition,  how- 
ever, was  surrounded  by  social  and  economic  difficulties  which  it  was 
almost  impossible  to  get  over.  It  was  all  very  well  to  say  men  were 
drunkards.  No  doubt  they  were  horribly  drimken  and  lazy  in  a  good 
many  cases,  but  there  were  numbers  of  others  who  could  not  get 
work.  Women's  labour  was  cheaper  than  men's  labour,  and  very 
often  the  only  source  of  income  was  the  money  earned  by  women. 
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If,  therefore,  they  cut  off  the  only  source  of  supply,  it  was  a  question 
on  the  one  hand  of  possible  neglect  of  the  infant,  and  ou  tbe  other 
hand  of  practical  starvation.  Strange  as  it  might  seem  it  was  nerer- 
theless  true  that  many  mill-managers  and  over-lookers  were  quite 
unaware  of  the  existence  of  any  law  on  the  subject,  and  before 
people  applied  for  an  alteration  of  the  existing  law  the  powers  already 
possessed  should  be  fully  exercised.  Early  official  notification  to  em- 
ployers from  the  Registrars  or  Health  Office  of  confinements  amongst 
their  employees  was  essential  to  the  successful  working  of  the  ITth 
section  of  the  1891  Act,  as  it  was  no  part  of  the  employers*  duty  to 
make  inquiries  in  this  respect.  In  his  opinion  the  provision  of  the 
cr^cbes  was  par  excellence  the  very  best  means  of  dealing  with  the 
question.  The  cost  should  be  paid  by  the  parents.  He  knew  that 
in  Stockport  women  did  pay  small  sums  to  other  women  to  look  after 
their  children  while  they  were  at  work. 

Dr.  MusGBAVE  Craten  (Kendal)  said  that  most  Medical  Officers 
of  Health  knew  very  well  that  a  very  large  number  of  married 
women  who  were  employed  in  factories  were  nothing  more  or  less 
than  the  keepers  of  their  husbands.  The  remedy  was  that  woman 
should  remain  at  home  and  perform  the  duty  of  a  woman.  They 
should  not  mind  the  howl  of  the  capitalist  for  cheap  labour  when  they 
had  to  deal  with  human  life. 

Dr.  G.  Beid  (Stafford)  replying  on  the  discussion  said  he  never 
suggested  for  one  moment  that  creches  should  be  paid  for  out  of  the 
rates  directly ;  rather  that  payment  for  the  maint'enance  of  children 
should  be  enforced  on  those  parents  who  could  afford  it,  and  who 
neglected  their  home  responsibilities — in  his  opinion  the  majority  of 
them — to  repay  the  Authority  for  the  cost  incurred  in  the  main- 
tenance of  such  establishment.  Why  should  it  be  a  difficult  matter 
to  do  that  ?  The  State  undertook  the  education  of  children.  Why 
should  not  the  State  commence  in  the  first  instance  and  say,  ^  Not 
only  shall  we  educate  the  child  but  we  shall  protect  it  from  its  birth, 
not  by  payment,  but  by  legislating  so  that  it  shall  be  insured  that 
the  child  shall  have  proper  care  ? "  With  regard  to  providing  diet 
tables  as  suggested  by  Dr.  Holden,  he  did  not  think  it  was  the 
master's  business  to  educate  his  employees  as  to  how  they  should 
bring  up  and  feed  their  children.  That  was  a  matter  which  could 
only  be  arrived  at  by  education,  and  which  could  only  be  effected  in 
a  generation  by  means  of  elementary  education  in  schools.  He 
rather  thought  that  statistics  showed  that  a  large  majority  of  the 
women  who  did  not  go  to  work  did  nurse  their  children.  Dr.  Sykes 
objected  to  creches  being  established  by  authorities,  and  thought  that 
the  production  of  a  certificate  by  a  mother  that  her  child  was  being 
properly  cared  for  would  meet  the  case.  As  a  matter  of  fact  when 
women  went  to  work  in  the  factories  they  did  send  their  children  to 
be  *' taken  care  of"  by  some  other  mother,  but  what  happened? 
That  other  mother  did  not  take  care  of  them,  and  simply  gave  them 
bread  and  water,  potatoes  and  Mrs.  Winslow's  soothing  syrup.   With 
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regard  to  the  three  months'  prohibition,  his  reason  for  suggesting 
that  was  that  they  could  not  ask  for  too  much,  and  bj  asking  for 
more  than  three  months  they  would  be  doing  what  Miss  Kenealey 
suggested,  namely,  prohibiting  altogether  the  work  of  women  in 
factories.  As  to  the  suggestion  that  women  should  not  be  allowed 
to  marry  at  an  early  age  that  was  certainly  interference  with  the 
liberty  of  the  subject,  and  he  did  not  see  how  any  legislation  could 
prevent  women  marrying  when  they  liked. 


On  "  77l«  Protection  of  the  Health  of  Female  Workers^  loith 
special  reference  to  Pregnancy  and  Wet  Nursing j*^  bv  HuGH 
KiCHARD  Jones,  M.A.,  M^D.,  B.Sc,  D.P.li.,  Honorary 
Assistant  Surgeon,  Infirmary  for  Children. 

The  employment  of  women  in  industrial  occupations  has,  for  a 
long  time  past,  been  considered  to  react  in  an  injurious  manner 
directly  upon  the  health  and  strength  of  their  children.  This 
opinion  is  partly  based  upon  the  natural  prejudice  which  exists 
to  such  employment,  but  it  is  also,  unfortunately,  partly  justified 
by  medical  experience.  It  must  be  remembered  that  the  great 
majority  of  women  employed  in  industrial  occupations  are  be- 
tween eighteen  and  thirty  years  of  age — the  great  child-bearing 
epoch ;  so  that  it  may  be  assumed  that  if  any  occupation  affects 
the  health  of  the  workers  injuriously,  the  health  of  many  chil- 
dren must  also  be  affected  injuriously.  The  health  of  pregnant 
and  nursing  women  does  not  require  more  careful  attention 
than  that  of  other  women.  It  is  of  course  true  that  pregnant 
women  are  less  fitted  for  arduous  work,  and  that  nursing 
women  are  less  able  to  withstand  much  fatigue  without  injury 
to  themselves  owing  to  the  exhausting  function  of  lactation. 
All  women  subjected  to  the  same  influences  are  similarly 
affected,  there  being  only  a  difference  in  degree ;  but  so  far  as 
the  health  conditions  of  employment  are  concerned,  no  special 
precautions  are  necessary  for  one  class  of  women  more  than 
another. 

Injury  to  the  health  of  female  operatives  may  be  classified  as 
due  to  the  following  causes : — 

1.  Injury  depending  upon  dangers  inherent  to  the  occupa- 
tion, e.^.,  accidents,  metallic  poisoning  in  lead  works,  respiratory 
disease  in  cotton  factories,  &c. 

2.  Injury  depending  upon  sanitary  conditions  of  home  and 
factory. 
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3.  Injury  depending  upon  too  long  hours  of  labour,  improper 
or  insufScient  food,  personal  habits,  &c. 

Into  the  general  question  of  the  influence  of  these  causes  upon 
health  I  do  not  enter,  and  there  is  no  means  of  estimating  the 
6£fects,  if  any,  of  these  different  injurious  influences  on  the 
special  health  of  pregnant  and  nursing  women;  but  it  is  possible 
to  show  that  the  health  of  their  offspring  is  prejudiced  tnereby. 

If  the  mortality  statistics  of  the  Registxar-General  be 
analysed  and  carefully  studied,  it  is  seen  that  the  rate  of 
infant  mortality,  t.e.,  the  number  of  deaths  of  infants  per 
thousand  births  is  considerably  higher  in  urban  than  in  roial 
districts.  The  chief  causes  of  the  excess  in  towns  are  pre- 
mature birth,  diarrhoeal  diseases,  dentition,  digestive  disor- 
ders, tabes  mesenterica,  atrophy  and  diseases  of  the  respiratoiy 
system.  The  period  when  the  town  rates  are  most  in  excess  of 
the  rural  rates,  are  not  the  earliest  weeks  and  months  of 
infancy,  but  the  later  months,  for  reasons  which  are  given  later. 

Excess  of  Urban  rate.  Excess  of  Urbtn  nte. 

1st  week     ...     23  ^^/^  1st  month     ...     27% 

2nd     „        ...     64  X  2nd     „         ...  121  % 

3rd     „       ...     83  Vo  6th     „         ...  273  \ 
4th     „       ...     97% 

A.  Deaths  from  premature  birth  require  consideration  first 

The  Registrar-General  found  them  twice  as  numerous  in  towns 

as  in  the  country,  and  the  following  statistics  from  Scotland 

emphasise  this  incidence. 

Deaths  from  Premature  Birth 
Scotland.  per  1000  Births. 

Insular  Rural  districts.. 4'5 

Mainland  Bund  districts 

Small  towns 

Large  towns 

Principal  towns    

So  that  evidently  some  relation  exists  between  the  number  of 
deaths  from  premature  birth  and  the  conditions  of  life. 

1.  In  seeking  to  trace  this  relation.  Dr.  Farr  found,  by 
comparing  the  causes  of  death  among  infants  in  certain  towns, 
that  there  was  excessive  mortality  &om  this  cause  where  the 
eniployment  of  women  was  general. 

In  London  the  rate  was  6*1 ;  in  Portsmouth,  10*4 ;  in  fifteen 
large  towns,  12*4,  and  in  seven  textile  towns,  13*8.  It  must  be 
remembered,  however,  that  the  number  of  deaths  from  pre- 
mature birth  varies  greatly  in  different  parts  of  the  country, 
and  may  be  abnormally  high  in  certain  districts  (Eastern 
Coimties)  where  there  is  little  or  no  employment  of  women. 


... 


11-4 
15-7 
16-1 
18-4 
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2.  There  has  been  a  steady  and  continuous  increase  in  recent 
years  of  the  number  of  deaths  recorded  from  premature  birth. 


Premature  Birth. 

18«1     65     .. 

,.     11-19 

1876—80    ...     13-38 

1866—70    ., 

..     11-50 

1881—85     ...     14-17 

1871     75     ., 

..     12-60 

1886—90     ...     16-14 

The  only  feasible  explanation  which  has  been  oflFered  of  this 
marked  increase,  is  the  more  general  employment  of  women. 
It  has  however  been  suggested  that  the  increase  is  in  part  due 
to  more  perfect  registration  of  live  births,  and  in  part  to  the 
transference  of  cases  from  one  alleged  cause  of  death  to  another. 
These  considerations  are  insufficient  to  account  for  the  enormous 
increase.  It  has  also  been  suggested  that  a  high  death-rate 
from  these  causes  depends  upon  a  high  percentage  of  marriages 
of  minors.  The  proportion  of  such  marriages  has  not  however 
varied  appreciably,  and  this  explanation  may  be  at  once  dismissed. 
We  may  conclude,  with  a  fair  amount  of  confidence,  that  the 
employment  of  women  tends  to  increase  the  number  of  deaths 
from  premature  birth. 

jB.  On  investigating  the  other  causes  of  excessive  infant 
mortality  in  towns  where  there  is  general  employment  of  women, 
it  is  easier  to  connect  the  two  as  cause  and  effect.  Deaths 
from  premature  birth  may  be  considered  as  due  to  prenatal 
influences,  deaths  from  other  causes  to  postnatal  influences. 

1.  In  the  investigation  made  by  Dr.  r  arr,  previously  referred 
to,  it  was  found  that  the  other  causes  of  high  infant  mortality  in 
textile  towns  depended  upon  neglect  of  children  by  their 
mothers,  and  therefore  the  urban  mortality  is  highest  toward 
the  end  of  infancy. 

2.  More  recently  Dr.  George  Reid  has  investigated  the  sub- 
ject with  the  help  of  mortality  returns  from  districts  in 
Staffordshire,  and  found  that  the  rate  of  infant  mortality 
varied  with  the  proportion  of  women  employed.  He  found 
a  similar  relation  to  hold  good  when  the  statistics  for  all 
England  were  similarly  analysed. 

3.  We  know  also  that  while  in  Belgium  the  death-rate  from 
1869  to  1872  was  24*3,  by  improved  sanitation  it  had  fallen  in 
1885—1888  to  20-25.  Yet  the  rate  of  infant  mortality  during 
the  corresponding  periods  rose  from  148  to  159.  "the  only 
explanation  that  has  been  offered  is  the  more  general  employ- 
ment of  female  labour. 

The  reason  for  this  association  of  high  infant  mortality  with 
general  employment  of  women  suggests  itself  at  once.  The 
mothers  do  not  nurse  their  children,  but  are  obliged  to  entrust 
them  to  the  care  of  older  children  or  to  complaisant  neighbours. 

VOL.   XV,      PA.BT  IV.  LL 
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In  a  few  cases  they  are  left  in  a  day  nurserj'.  When  in  times 
of  industrial  depression  and  stagnation,  e.^;.,  during  the  cotton 
famine  in  Lancashire,  during  the  siege  of  Paris,  during  the 
recent  coal  strike,  mothers  nurse  their  own  infants,  then  the 
rate  of  infant  mortality  falls.  The  same  fact  is  proved  by  a 
comparison  of  the  statistics  of  the  rates  of  infant  mortality  in 
the  different  European  states.  Where  the  proportion  of  children 
artificially  reared  is  high,  there  also  a  high  rate  of  infant  mor- 
tality prevails.  A  detailed  analysis  of  the  registered  causes  of 
death  affords  confirmatory  evidence.  The  excess  is  attributable 
to  the  prevalence  of  zymotic  diseases,  respiratory  diseases,  and 
to  digestive  disorders. 

Zymotic  diseases  are  more  frequent  because  of  the  insanitary 
conditions  of  the  dwelling-houses  and  the  increased  risk  of 
exposure  to  infection.  Respiratory  diseases  are  more  common 
owing  to  want  of  care,  infants  being  especially  susceptible  to 
alterations  of  temperature.  Digestive  disorders  depend  upon 
improper  or  insufficient  food,  and  are  largely  attributable  to 
ignorance.  So  important  is  this  last  factor  that  it  has  been 
estimated,  and  I  do  not  think  that  the  estimate  is  in  excess  of 
the  truth,  that  more  than  50  ^j^  of  the  deaths  of  infants  are 
due  to  improper  feeding. 

The  close  dependence  of  digestive  disorders  on  artificial 
feeding  may  be  shown  in  two  ways : 

1.  The  fatality  of  infantile  diarrhoea  is  well  known.  Dr. 
Hope  investigated  1000  fatal  cases  occurring  in  Liverpool,  and 
found  an  excessive  incidence  on  infants  wholly  fed  on  artificial 
food,  while  infants  entirely  breast-fed  enjoyed  comparative 
immunity. 

2.  I  myself  have  recorded  and  analysed  1000  consecutive 
cases  of  infants  brought  to  the  out-patient  department  of  the 
Liverpool  Infirmary  tor  Children,  and  found  that  breast-fed 
children  suffered  least  from  digestive  disorders,  and  children 
wholly  reared  on  artificial  food  suffered  most;  while  children 
partially  fed  on  the  breast  and  partially  on  food  suffered  in  an 
intennediate  degree,  the  percentages  being  38,  66,  and  88  for 
children  under  three  months  of  age. 

We  may  therefore  conclude  that  the  employment  of  marritd 
women  (or  women  with  children)  in  industrial  occupations  is 
distinctly  prejudicial  to  the  child.  The  percentage  of  married 
women  so  employed  varies  greatly  in  different  occupations;  in 
some  instances  more  than  50*^/^  of  the  women  employed  are 
married. 

I  proceed  to  consider  the  reports  of  the  Assistant  Lady 
Commissioners,  presented  to  the  Koyal  Commission  on  Labour, 
on  the  eniplojTnent  of  women.     Little  direct  evidence  was  given 
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on  the  question  we  are  considering.  One  or  two  medical  mer 
expressed  the  opinion  that  the  injurious  effects  of  occupatior 
which  I  have  referred  to  were  not  confined  to  women,  but  were 
perceptible  in  their  children,  who  were  unduly  delicate  and 
weak.  Exact  and  trustworthy  information  on  this  point  is  still 
wanting,  however. 

Much,  however,  may  be  learnt  from  the  reports  bearing  more 
indirectly  on  the  subject,  especially  important  when  we  come  to 
consider  the  best  means  of  oealing  witn  the  question. 

1.  Causes  of  the  employment  of  married  women.  Sometimes, 
we  learn  that  married  women  go  to  laundries  (for  example) 
when  their  husbands  are  out  of  work,  and  they  themselves  had 
no  trade.  Sometimes  their  husbands  were  in  the  same  trade 
and  required  assistance,  best  given  by  those  who  had  an  interest 
at  stake.  Sometimes  they  were  employed  because  there  was 
actual  competition  with  male  labour.  One  reason  deserving  of 
careful  consideration  was  given.  After  marriage  the  women 
miss  not  only  the  cheerful  society  of  the  factory  but  also  the 
steady  work  to  which  they  have  been  accustomed,  and  for  both 
reasons  they  persist  in  going  to  the  factory.  It  was  stated  that 
factory  girls  make  wretched  housekeepers,  spoiling  food  by  bad 
cooking  and  not  knowing  how  to  keep  the  place  tidy.  In 
Birmingham  it  was  said  that  a  comfortable  home  is  an  exception. 

All  classes  agree  in  the  undesirable  effect  on  the  home  of  the 
absence  of  the  mother,  but  there  was  no  agreement  as  to  the 
desirability  of  prohibiting  by  law  the  employment  of  married 
women.  It*  was  suggested  that  it  might  lead  to  concealment  of 
marriage,  but  this  would  only  be  temporary.  Some  employers 
insist  on  girls  leaving  a  few  months  after  marriage,  and  no 
married  woman  with  children  is  engaged  by  them  until  the 
matron,  by  personal  visiting,  has  ascertained  that  the  children 
can  be  looked  after  by  relatives  in  the  mother's  absence.  It 
was  stated  that  in  works  where  no  married  women  are  employed 
more  single  women  over  twenty-five  years  of  age  are  found. 
They  do  not  marry  so  early,  and  are  less  likely  to  be  married  by 
men  in  search  of  a  wife  to  support  them. 

2.  Influence  of  factory  life.  Besides  the  inaptitude  for 
household  work,  a  low  standard  of  morality  was  found  in  some 
cases.  This  was  wholly  attributed  to  detective  sanitary  con- 
veniences, and  found  associated  with  a  low  standard  of  wages. 

We  may  therefore  conclude  that  the  employment  of  women 
in  industrial  occupations — 

1.  Before  marriage  or  duiing  pregnancy,  leads  to  excessive 
infant  mortality  from  premature  birtn.  Probably  also  many  of 
the  children  who  survive  are  weakly  and  delicate. 

2.  After  marriage,  leads  to  excessive  infantile  mortality  from 
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causes  clei)endinrj  upon  the  necessary  abrogation  of  maternal 
duties,  by  the  mother's  enforced  absence  from  home. 

It  is  therefore  desirable,  in  my  opinion,  that  pregnant  or 
nursing  women  should  not  be  employed  in  industrial  occupation. 
Probably  the  prohibition  of  employment  for  three  months  before 
confinement,  and  for  six  months  afterwards,  would  theoretically 
prevent  most  of  the  ill  effects  we  have  been  considering;  but 
this  prohibition  would  be  difficult  to  enforce,  and  a  rigid  role 
of  this  kind  would  probably  occasion  much  hardship. 

It  is  a  matter  ot  regret  that  any  necessity  for  the  employ- 
ment of  married  women  exists,  but  in  our  present  social 
circumstances  it  is  difficult  to  see  how  it  can  be  wholly  avoided. 
All  that  can  be  done  immediately  is  to  neutralise,  as  far  as  may 
be,  the  injurious  consequences  which  result. 

Gratifying  results  followed  the  establishment  of  a  maternity 
fund  at  the  factory  of  M.  Dolf us,  a  cotton  manufacturer  of 
Miilhouse,  to  which  the  married  women  paid  contributions, 
which  were  supplemented  by  M.  Dolf  us.  By  this  means  the 
women  were  enaoled  to  remain  longer  away  from  work,  and  the 
mortality  of  their  infants  was  diminished  one-half.  Such  a 
scheme  is,  however,  utterly  inadequate.  Charwomen  and  others 
not  employed  in  large  factories  would  not  be  provided  for.  A 
scheme  of  universal  insurance  is  impracticable,  and  the  pre- 
scription of  forethought  and  prudence  futile. 

I  can  only  suggest  the  general  establishment  by  the  local 
authorities  of  numerous  creches,  where  the  babies  and  children 
can  be  convenientlv  left  (on  the  payment  of  a  moderate  fee) 
and  carefully  tended.  This  plan  has  been  strongly  recommended 
but  has  not  been  attempted  on  a  sufficiently  lar^  scale  as  yet 

Second — if  second — m  importance  to  the  neglect  of  maternal 
duties,  is  the  profound  ignorance  which  prevails  concerning  ihe 
care,  feeding  and  management  of  infants  and  children,  and  of 
the  elements  of  domestic  economv  and  household  management 
The  highest  standard  in  our  Board  Schools  might  well  include 
sound  practical  instruction  in  these  matters.  Much  progress  is 
being  made  in  this  direction.  The  development  of  technical 
instruction,  and  the  personal  house  to  house  >'isitation  by  well 
trained,  well  educated  lady  teachers,  as  in  Buckinghamshire, 
may  be  mentioned. 

But  after  all,  the  real  cause  of  the  excessive  infantile  mor- 
tality— attributed  in  this  paper  in  some  measure  to  the 
employment  of  women  in  industrial  occupations — is  more 
deeply  seated  in  our  social  system,  and  can  only  be  successfully 
combated  by  greater  knowledge — ^the  diffusion  of  knowledge 
among  the  wage  earning  classes,  and  by  the  development  of  a 
deeper  sense  of  personal  responsibility. 


J.   T.   AltUDGE.  517 

On  **  The  Position  of  the  Study  of  Industrial  Diseases,  Its  past 
Neglect  and  its  Scope"  by  J.  T.  Aklidge,  M.D.Lond., 
F.il.  C.P.Lond. ;  Consulting  Physician  to  the  North 
Staffordshire  Infirmary,  Stoke-on-Trent. 

(Member.) 

Br  industrial  diseases  I  mean  all  departures  from  health 
attributable  to  occupation.  These  disorders  have  received  but 
slight  attention  in  this  kingdom,  and  in  consequence  the 
literature  of  the  subject  is  meagre. 

The  sources  of  disease  generally  have  been  assiduously  fol- 
lowed up,  excepting  those  found  in  occupation.  This  seems 
the  more  strange  inasmuch  as  they  are  of  every  day  observation 
and  available  to  inquiry,  particularly  so  in  this  preeminently 
manufacturing  country. 

Pathologists  have  described  a  host  of  lesions  and  speculated 
on  their  causes,  but  in  many  instances  they  have  failed  to  note 
the  connection  between  them  and  the  circumstances  of  labour, 
and  have  failed  to  differentiate  between  the  product  of  general 
pathological  conditions  and  that  of  special  conditions  connected 
with  employment. 

This  statement  may  be  illustrated  by  the  loose  way  in  which 
such  terms  as  phthisis,  consumption,  chronic  bronchitis,  asthma, 
and  pulmonary  fibrosis  are  made  use  of  in  returns  of  the  causes 
of  death  among  persons  busied  in  various  trades.  The  words 
consumption  and  chronic  bronchitis  conceal  a  vast  mass  of 
ignorance  respecting  the  actual  conditions  causing  death,  and  an 
equal  amount  of  inertia  in  the  investigation  of  pathological 
phenomena. 

Recently  industrial  diseases  have  been  largely  brought  to  the 
front,  in  consequence  mainly  of  inquiries  instituted  by  Govern- 
ment into  the  causes  of  the  heavy  mortality  and  sickness  found 
to  prevail  among  the  workpeople  employed  in  many  of  the 
leading  manufactures.  The  results  have  been  published  in  the 
shape  of  '*  blue  books,"  whose  principal  feature  is  rather  that  of 
bulk  than  that  of  literary  excellence  and  agreeable  reading. 

Moreover,  like  other  novel  movements,  the  subject  has  been 
ardently  taken  up  by  the  "Press,"  and  especially  by  certain 
periodicals  which  address  themselves  particularly  to  working 
men.  In  the  columns  of  these  papers  the  subject  has  been 
discussed  too  often  from  one  point  of  view,  and  upon  imperfect 
observation  and  apprehension  of  facts.  Whence  it  has  happened 
that  the  descriptive  accounts  of  methods  of  manufacture  and 
their  influence  upon  health  have  been  marked  by  inaccuracies 
and  exaggeration. 
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The  aim  on  the  part  of  some  writers  appears  to  have  been  to 
engage  public  attention  by  vigorous  and  sensational  articles, 
rather  than  to  convey  what  were  the  actual  results  of  investiga- 
tion and  the  lessons  to  be  learned  therefrom.  Indeed,  even  in 
the  Reports  of  the  Government  Commissions  much  irrelevant 
matter  and  many  ambiguous  statements  find  place,  the  outcome 
of  trade  prejudices  and  of  popular  notions — the  fruit  of  un- 
educated observation. 

In  short,  in  connection  with  the  whole  subject  as  between 
masters  and  men,  statements  and  counter-statements  have  been 
alike  exaggerated ;  and,  therefore,  the  conceptions  formed  by 
the  public  of  many  manufacturing  processes  have  been  more  or 
less  erroneous. 

Sensational  and  sentimental  members  of  the  community  have 
been  greatly  shocked  by  the  revelations  served  out  to  them, 
and  nave  been  led  to  view  with  some  measure  of  horror  all 
manufacturing  operations  which  involve  exposure  to  dust, 
heat,  smoke,  or  strong  physical  effort ;  or  which  subject  the 
operatives  to  evil  smells,  to  uncomfortable  attitudes,  or  to  many 
other  incidents  of  laboiir  foreign  to  a  comfortable  sitting-room, 
and  the  amenities  of  life  theoretically  belonging  to  everybody. 

Nevertheless,  although  the  evidence  collected  concerning 
manufacturing  occupations  and  their  effects  on  health  prove  a 
state  of  things  far  from  satisfactory,  and  excluding  the  exa^e- 
rated  statements  tacked  on  to  it,  no  question  can  be  entertained 
that  it  points  to  great  neglect  of  sanitary  precautions  up  to  the 
present  day,  on  the  part  both  of  employer  and  employed ;  and 
that  it  becomes  the  duty  both  of  public  authorities  and  private 
indiWduals  to  promote  and  extend  sanitary  reforms  without  loss 
of  time.  It  also  serves  to  indicate  in  what  direction  and  by  what 
means  the  recognised  evils  may  be  averted,  or  vastly  reduced 
both  in  number  and  in  energy,  and  demonstrates  that  to  ensure 
reform  there  must  be  concurrent  action  between  masters  and 
their  workmen. 

It  is  in  vain  to  provide  sanitary  arrangements  and  healthy 
surroundings  if  the  workers  will  not  rightly  use  them,  or  render 
them  nugatory  by  carelessness  and  indiffei'ence.  Nor  will  the 
best  sanitary  arrangements  within  the  factory  avail  materially 
to  improve  health  and  stave  off  disease^  if  tlie  heaLthin^ss-^^lhfi, 
home  be  unconsidered,  if  cleanliness  in  person  and  work  be 
disregarded,  and  if  habits  of  dissipation  and  intemperanS"^^ 
persevered  in.  ' 

On  the  other  hand,  notwithstanding  that  owners  and  occu- 
piers of  factories  have,  in  many  instances,  gi^'en  anxious  thought 
to  the  healthfulness  and  general  well-being  of  those  they 
employ ;   the  improvement  in  the  sanitation  of  factories  and 
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workshops  has  not  kept  pace  with  that  in  the  perfection  of 
machinery  and  modes  of  working  devised  to  accelerate  and] 
cheapen  production.  And  though  it  may  be  received  as  aii| 
axiom  that  the  interests  of  masters  are  best  served  by  the 
employment  of  healthy  workpeople,  it  nevertheless  is  one  that 
has  frequently  failed  to  influence  practice. 

What  is  essential  to   both  parties   is,   that 

[bued  with  the  teachings  of  sanitary  science^  Employers  are 
called  upon  to  possess  a  definite  knowledge  of  what  is  insanitary 
about  the  occupation  they  are  engaged  in,  and  of  what  can  be 
done  to  remedy  evils  attaching  to  it.  In  like  manner  the 
operatives  in  any  occupation  should  acquire  similar  knowledge 
concerning  it,  and  lend  willing  aid  to  make  efficient  whatever 
measures  sanitary  science  may  recommend,  and  what  the  laws 
of  hygiene  prove  necessary. 

To  impart  education  of  this  kind  is  the  purpose  of  The 
Sanitary  Institute,  and  happily  it  is  one  that  has  been  kept 
steadily  in  view.  At  the  same  time  it  must  be  owned  that  the 
work  to  be  accomplished  surpasses  in  extent  the  powers  of  any 
single  society.  All  public  bodies  have  in  different  degrees  the 
same  object  to  aim  at,  but  this  Institute  may  claim  tne  initia- 
tive in  advancing  it,  and  also  in  developing  the  organization 
necessary  to  success.  It  calls  for  the  services  of  a  band  of 
missionaries  to  go  forth  through  the  length  and  breadth  of  the 
land,  and  proclaim  everywhere  the  saving  doctrines  of  sanitary 
and  hygienic  science. 

I  may  proceed  a  step  farther  and  say,  that  sanitary  instruction 
must  be  supplemented  by  more  or  less  teaching  of  building  and 
engineering.  For  the  carrying  out  of  requisite  sanitary 
improvements,  the  special  knowledge  and  skill  of  engineers  and 
architects  are  mostly  necessary.  What  is  wanted  to  remove 
sanitary  defects  may  be  perfectly  recognised  by  the  sanitarian, 
but  how  to  effect  the  improvement  is  a  question  probably 
beyond  his  solution.  This  assistance  is  especially  required 
where  the  object  is  to  obtain  efficient  ventilation,  to  provide 
for  the  heating  of  shops,  to  devise  means  for  removing  dust  and 
vapours,  or  to  protect  the  workpeople  from  the  dangers  of 
machinery.  And  it  may  safely  and  without  offence  be  affirmed 
that  of  such  professional  gentlemen  those  best  trained  in 
sanitation  will  prove  the  most  able  to  fulfil  the  purposes 
referred  to. 

The  whole  kingdom  is  at  this  time  fully  aroused  to  the 
necessity  for  the  adoption  of  legislative  measures  to  remedy  the 
well  attested  evils  of  manufacturing  processes,  and  to  rescue 
workmen  from  sickness  and  premature  death.  The  present 
Home  Secretary  has  shown  the  greatest  alacrity  to  introduce 
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such  meafiuresy  and  likewise  to  gain  the  fullest  information 
respecting  the  causes  of  illness,  especially  in  the  class  of  occu- 
pations he  has,  in  his  official  position,  classified  as  dangeroos 
to  health  and  life.  But  his  efforts  must  be  followed  up  by  a 
movement  all  along  the  line,  which  shall  demonstrate  not  only 
what  are  the  sources  of  industrial  disease,  but  also  what  are  its 
remedies. 

The  remarks  I  have  made  may  seem  to  be  so  many  self- 
evident  propositions.  Granting  this  to  be  the  case,  their  reca- 
pitulation will  not  be  without  some  benefit ;  for  general  truths, 
m  all  departments  of  knowledge,  require,  ever  and  anon,  to  be 
kept  before  us  by  repetition,  and  I  feel  myself  absolved  from 
blame  to  this  extent,  that,  if  only  common-place  facts  have 
been  set  before  mv  hearers,  I  have  attracted  some  attention  to 
the  studv  of  "  Industrial  Diseases." 


On  "  The  Spread  of  Tt/plioid  Fever  by  Sewers^'  by  Professor 

A.  Roche,  Dublin. 

(Fellow.) 

I  WISH  to  bring  under  the  notice  of  this  Congress  a  subject  in 
which  I  have  taken  much  interest  for  some  years  and  written 
upon  on  more  than  one  occasion  ;  the  danger  of  the  spread  of 
Typhoid  Fever  by  the  discharge  into  the  sewers  of  the  dejecta 
in  an  insufficiently  disinfected  condition.  It  is  generally  ad- 
mitted at  the  present  time  that,  whether  we  accept  or  not 
Eberth's  bacillus,  the  chief  contagium  of  Typhoid  resides  in 
the  alvine  discharges.  The  bacillus  has  been  shown  experi- 
mentally to  have  a  considerable  power  of  resistance  to  disin- 
fectants, to  live  and  multiply  in  sewa£;e,  when  as  in  towns  in 
the  common  sewers  they  nnd  congenial  conditions— darkness, 
certain  amount  of  heat^  and  organic  matter.  I  find  on  in- 
vestigation that  in  some  of  the  Dublin  Hospitals  no  disinfectant 
is  used  to  render  the  discharges  sterile,  in  others,  the 
disinfectant  in  use  is  one  not  to  be  relied  upon  or  is  used  in  too 
small  quantity  or  for  too  short  a  time.  The  discharges  then 
specifically  infect  the  sewage  and  wherever  it  goes  it  carries  the 
fever  with  it.  We  are  gradually  coming  to  recognise  that  the 
real  danger  in  contaminated  water  is  not  the  mere  presence  of 
organic  matter  but  the  existence  of  specific  pathogenic  organ- 
isms.    To  prevent  the  entry  into  sewage  of  these  organisms 
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ought  to  be  the  aim  of  the  hvgienist  as  it  is  through  sewage  the 
water  is  generally  infected.  The  safest  and  surest  way  of 
disposing  of  Typhoid  discharges  and  all  specifically  infected 
ones  is  undoubtedly  to  destroy  them  by  heat.  I  consider  that 
all  Hospitals  and  Public  Institutions  should  be  obliged  to 
deal  with  the  discharges  in  this  way.  I  understand  that  the 
Hospital  at  Leicester  lias  already  a  destructor  for  this  purpose 
and  the  authorities  of  the  Meath  Hospital,  Dublin,  have  decided 
upon  having  one.  The  cost  is  merely  trivial,  as  I  am  informed 
it  can  be  erected  for  £100.  Dealing  with  the  discharges  in 
private  cases  is  far  more  difficult.  Nurses  ought  to  be  instruc- 
ted upon  the  absolute  necessity  of  using  an  efficient  disinfectant, 
in  sufficient  quantities,  and  for  a  sufficient  time,  before  throwing 
the  discharges  into  the  drain.  It  might  be  possible  in  the 
future  for  the  Public  Health  Authorities  in  each  town  to 
supply  specially  constructed  receptacles  for  such  discharges,  to 
collect  tnem  daily  and  to  destroy  their  contents  in  a  destructor. 


Dr.  G.  W.  Steevss  (Liverpool)  asked  whether  it  had  been  the 
experience  of  the  writer  of  the  paper  that  this  plan  had  yet  been 
adopted  in  any  part  of  the  country.  The  idea  had  already  occurred 
to  him  to  make  a  systematic  and  careful  collection  of  the  dejecta  in 
cases  of  typhoid  in  a  given  district,  and  having  the  dejecta  destroyed 
by  fire;  that  was  to  say,  cremated.  He  had  already  brought  the 
matter  before  his  own  Board. 

Dr.  Pbck  (Ormskirk)  pointed  out  that  Professor  Eoche  in  his 
paper  gave  an  instance ;  also  Dr.  Sergeant  had  designed  a  destructor 
at  Bolton,  which  has  been  in  use  for  some  years  for  the  destruction 
of  typhoid  stools. 

Sir  Chables  Camsbok  (Dublin)  said  that  about  a  year  ago  he 
addressed  a  circular  letter  to  the  Hospital  Boards  in  Dublin,  suggest- 
ing the  destruction  of  typhoid  and  other  objectionable  matter  by 
means  of  a  destructor,  or  by  means  of  such  an  apparatus  as  the 
Washington  Lvon's  super-heated  steam  steriliser.  At  the  present 
moment  one  Dublin  Hospital  had  ordered  a  destructor.  Unfor- 
tunately the  destructors  that  had  hitherto  been  made  were  upon  too 
large  a  scale ;  what  was  wanted  at  the  present  time  was  a  moderate 
sized  destructor.  The  Dublin  Hospitals  had  accepted  the  principle 
of  destroying  typhoid  dejecta  and  other  objectionable  matter,  and  he 
hoped  some  of  the  mechanical  engineers  would  devote  their  attention 
to  providing  an  apparatus  well  constructed  and  smaller.  With 
regvd  to  the  general  spread  of  typhoid  fever  by  means  of  sewers,  he 
thought  that  the  evidence  that  the  disease  was  spread  in  that  way  was 
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of  the  very  feeblest  character.  Whenever  a  case  of  typhoid  fever 
occurred,  either  the  water  was  blamed,  or  the  milk,  or  the  sewers,  or 
the  house  drains,  but  the  precise  evidence  as  to  the  spread  of  the 
disease  by  any  one  of  those  channels  was  in  most  cases  very  limited. 
The  water  supply  of  Dublin  was  unrivalled  for  purity ;  the  main 
sewers  and  house  drains  were  as  good  as  any  other  place,  with  the 
exception,  perhaps,  of  London  and  one  or  two  other  towns,  and  yet 
with  the  exception  of  Belfast,  they  had  the  highest  typhoid  death- 
rate  in  the  United  Kingdom.  There  was  a  growing  tendency  to  the 
development  of  the  disease  in  Dublin,  and  therefore  the  phenomeia 
of  it  could  not  be  explained  by  the  water  being  impure,  or  from 
defects  of  the  house  drains  or  sewers.  If  all  they  heard  about  the 
materies  morhi  of  typhoid  fever  be  true,  it  was  not  likely  that  the 
organisms  that  produced  the  disease  could  be  disengaged  from  sewage, 
and  therefore  he  did  not  think  that  the  disease  was  propagated  to  any 
important  extent  by  means  of  defective  sewers.  In  fact,  they  have 
heard  such  roseate  accounts  lately  of  sewers,  as  to  lead  one  to  think 
that  the  purest  air  they  could  get  anywhere  was  the  air  of  the  sewers, 
which  might  be  looked  upon  as  a  kind  of  Health  Besort. 

Mr.  BiCKABT  (Sunderland)  said  he  came  hoping  to  receive  con- 
siderable enlightenment  with  regard  to  the  contributing  causes  of 
typhoid  fever,  but  he  had  not  received  very  much  light  except  what 
had  fallen  from  Sir  Charles  Cameron.  In  Sunderland  they  had  water 
as  pure  as  could  be  found  and  a  fairly  satisfactory  system  of  sewerage, 
and  yet  typhoid  fever  was  the  only  infectious  disease  which  came  to 
them  in  an  epidemic  form. 

Dr.  B.  S.  Mabsbex  (Birkenhead)  said  that  the  great  difficulty  which 
they  as  Health  Administrators  had  to  meet,  was  the  entrance  into 
the  sewers  of  the  discharges  from  typhoid  patients  in  the  houses  of 
the  poorer  classes  where  they  had  no  nurses  and  no  real  instruction 
to  enable  them  to  judge  as  to  the  suitability  or  otherwise  of  passing 
such  excreta  into  the  sewers.  With  regard  to  the  cremation  of  such 
excreta  infinite  difficulties  arose  when  they  came  to  put  it  into  force. 
There  would  have  to  be  a  regular  daily  or  bi-daily  collection  from 
typhoid  houses,  the  expense  would  be  large,  and  they  could  not 
always  insure  that  the  people  would  avail  themselves  of  the  pans 
prepared  for  them.  If  they  could  imagine  an  ideal  community  in 
which  the  lower  classes  were  so  educated  as  to  avail  themselves  of 
the  means  at  their  disposal  he  could  quite  agree  that  the  plan  of 
cremating  the  excreta  was  most  desirable.  He  could  not  agree  with 
Sir  Charles  Cameron  that  they  were  rarely  able  to  trace  the  spread 
of  typhoid  fever  from  sewer  gas.  It  was  his  experience  and  that  of 
other  Medical  Officers  of  Health  that  in  a  very  large  proportion  of 
cases  when  the  drains  of  a  house  in  which  typhoid  had  broken  out 
were  examined,  there  was  ample  defect  in  the  drainage  system  to 
fully  account  for  the  infection  getting  to  that  house.  The  danger  isi 
in  the  drains  of  the  house  rather  than  in  the  sewers.  In  the  sewers 
where  there  is  plenty  of  water  always  flowing,  the  danger  may  be 
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sHght,  but  in  the  drains  where  there  is  ample  facDitj  for  the  drying 
of  the  surface  and  frequently  imperfect  cleansing,  once  let  typhoid 
motions  get  passed  into  them,  and  the  air  currents  leaking  from  every 
defective  joint  into  the  house  must  carry  with  them  the  typhoid 
poison. 

Mr.  WASHiirGTON  Lton  (London)  considered  that  in  every  ward 
in  an  infectious  hospital  there  ought  to  be  a  simple  apparatus  to 
destroy  the  germs  as  fast  as  they  were  produced. 

Dr.  J.  Bbown  (Bacup)  said  that  Sir  Charles  Cameron's  remarks 
confirmed  his  own  experience  as  Medical  Of&cer  of  Health  of  an 
urban  district  for  seventeen  years.  He  should  say  that  70  per  cent, 
of  the  cases  could  be  clearly  traced  either  to  water  or  milk  con- 
tiunination. 

Dr.  H.  R  Abmstbong  (Newcastle)  said  that  typhoid  fever  in 
Newcastle  was  becoming  year  by  year  less  frequent,  and  that  was  a 
consummation  most  devoutly  to  be  wished,  for  all  concerned.  New- 
castle was  built  on  a  clay  soil,  and  that,  he  believed,  had  a  great  deal 
to  do  in  its  immunity  from  typhoid.  Sewers  were  perhaps  a  little 
too  freely  blamed  for  a  great  deal  for  which  they  are  not  responsible. 
As  Medical  Officers  of  Health  they  had  aU  to  do  with  defective 
drains,  and  it  was  their  business  to  have  them  put  right,  but  it  was 
not  their  business  because  they  failed  to  find  a  satisfactory  and  clear 
reason,  to  begin  to  blame  the  drains  at  once.  They  w^ere  able  to 
remedy  a  great  deal  on  the  surface  that  the  drain  was  not  to  be 
blamed  for.  He  believed  himself  that  typhoid  fever  in  some  towns 
was  to  be  accounted  for  distinctly  as  a  sort  of  malarial  disease.  The 
immunity  in  Newcastle  probably  depended  largely  upon  the  clay 
formation  of  the  soil. 

Mr.  J.  Bbaitd  (Wigtownshire)  explained  the  system  to  be  adopted 
in  connection  with  a  small  hospital  about  to  be  erected  in  his  district 
and  in  the  vicinity  of  the  Burgh  of  Newton-Stewart,  for  disinfecting 
the  sewage  from  the  hospital,  before  allowing  it  to  be  discharged  into 
the  mAin  sewer  of  the  Burgh.  The  arrangement  consists  of  a  cess- 
pool having  two  compartments,  each  capable  of  holding  twelve  hours' 
diseharge.  The  entrance  and  exit  to  each  cesspool  are  by  sluice 
valves,  so  that  the  compartments  can  be  used  alternately,  one  being 
fiUed  can  have  the  valves  closed  and  the  contents  properly  disinfected, 
and  if  need  be,  otherwise  purified,  before  the  final  discharge  into  the 
town  sewer.  In  the  meantime  the  sewage  from  the  hospital  will  be 
discharged  into  the  other  compartment,  which  in  its  turn  will  be 
closed  and  disinfected  in  the  same  way.  The  advantage  of  this 
alternative  cesspool  lies  in  its  perfect  simplicity,  in  the  certainty  that 
it  cannot  be  discharged  by  accident,  and  in  the  relatively  small  size 
which  will  necessitate  a  constant,  daily  and  therefore  reliable  routine 
attention.  i 
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Dr.  J.  F.  J.  SrKES  (St.  Fancras)  said  the  point  of  the  paper,  he 
took  it,  was  the  destruction  of  typhoid  excreta  in  hospitals,  and  bad 
nothing  to  do  with  the  treatment  of  sewage  generally ;  they  might 
prove  up  to  the  hilt  that  the  air  of  sewers  was  comparatively  pure 
and  that  the  chemist  could  not  find  typhoid  organisms  in  a  sewer, 
but  an  enquiry  he  made  some  years  ago  at  a  large  institution  in 
London  where  there  was  an  outbreak  of  typhoid  fever  convinced  him 
that  the  disease  could  be  spread  by  sewer  gas.  Dr.  Sykes  descrih^l 
the  system  of  drainage  at  the  institution  and  showed  by  means  of 
diagrams  how  he  discovered  that  typhoid  excreta  found  its  way  into 
a  warm  grease  trap,  the  vapour  from  which  ascended  to  the  kitchen. 
The  disease  fell  heaviest  upon  those  who  worked  in  the  kitchen,  and 
together  with  the  other  facts  there  was  clear  proof  that  the  typhoid 
was  spread  through  infected  vapours.  That  being  so  he  could  not 
accept  the  argument  that  typhoid  could  not  be  spr^&d  by  sewers. 

Sir  Thomas  Crawfobd  (London)  said  he  was  strongly  of  opinion 
that  it  was  essential  for  sanitarians  of  every  class  to  see  that  no 
emanations  from  sewers  found  their  way  into  the  atmosphere  of 
dwelling-houses.  With  regard  to  the  spread  of  typhoid  fever  br 
sewers,  he  stated  that  for  several  years  he  was  at  the  head  of 
the  Medical  Department  in  Lidia.  The  troops  were  stationed  in 
various  parts  of  the  country  in  cantonments,  especially  built  for  their 
accommodation.  The  dry  system  of  conservancy  was  used;  there 
were  practically  no  water-closets  except  in  the*  larger  towns ;  all  the 
excreta  were  mixed  with  earth,  and  afterwards  buried,  and  yet  thej 
had  a  larger  proportion  of  enteric  fever  amongst  the  young  troops  in 
India  than  would  be  found  in  any  town  in  England.  They  must  not 
be  satisfied  with  following  the  typhoid  bacillus  from  the  water-closet 
He  was  not  prepared  to  advance  any  theory  as  to  how  this  fever  was 
spread,  but  unless  they  got  thoroughly  at  the  bottom  of  that  point, 
they  would  make  very  little  progress  in  freeing  the  people  from  one 
of  the  most  fatal  diseases  to  which  they  were  now  subjected.  He 
thought  that  Sir  Charles  Cameron  was  quite  light  in  reminding 
them  that  they  must  not  depend  altogether  upon  sewers  in  exphuning 
the  origin  and  the  propagation  of  enteric  fever. 

Dr.  Stoney  said  that  his  experience  of  twenty  years  bore  out  what 
Dr.  Marsden  had  said. 

Dr.  Williams  (Flint)  said  that  in  recent  years  there  had  been  a 
good  many  typhoid  cases  in  Flint,  and  in  each  report  he  had  mode  on 
the  outbreak  his  conclusion  was  that  he  had  uot  been  able  to  find  the 
source  of  the  disease.  The  only  explanation  to  his  mind  was  that 
the  germs  lay  dormant  for  some  months,  that  some  circumstances 
favourable  to  their  development  occurred,  and  then  that  practicallr 
they  must  come  into  the  system  by  means  of  the  air  we  breathed. 
He  complained  that  nothing  had  be^n  done  by  the  Congress  to  help 
Medical  Officers  of  small  towns,  who  oftentimes  had  to  deal  with 
problems  which  were  more  difficult  than  those  which  arose  in  large 
towns. 
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Dr.  WiLLOUGHBT  (Eastboume)  remarked  that,  whether  sewers 
spread  typhoid  or  not,  it  would  be  keeping  on  the  safe  side  and  be  a 
great  advantage  to  keep  the  infectious  dejecta  out  of  the  sewers. 
The  practical  point  arising  out  of  the  discussion  should  be  this,  that 
the  infectious  dejecta  from  hospitals  at  any  rate  should  in  every  case 
l>e  destroyed  and  not  admitted  to  the  sewers,  and  in  towns  as  far  as 
possible  it  should  be  either  collected  and  destroyed  or  its  thorough 
disinfection  seen  to,  by  inspectors. 

Sir  Chables  Camxbok  (Dublin)  said  he  wished  to  explain  that  he 
attached  the  highest  degree  of  importance  to  the  necessity  for  sewers 
and  house  drains  being  kept  in  good  order.  House  drains  and  even 
many  sewers  leaked  an  enormous  quantity  of  most  objectionable 
matter  into  the  ground,  and  it  was  his  theory  that  the  soils  them- 
selves were  to  a  great  extent  the  source  of  contagion  of  the  disease. 
He  believed  that  leaking  sewers  were  most  dangerous  to  the  public 
health. 

Dr.  HsHBEBT  Jones  (Crewe)  said  that  whether  typhoid  was  spread 
by  sewers  or  not  there  was  no  doubt  that  it  was  spread  through  the 
dejecta  which  ought  certainly  to  be  kept  out  of  the  sewers.  In 
Crewe  a  sanitary  pail  and  disinfectant  were  supplied  to  every 
typhoid  patient's  house.  The  contents  of  the  pail  were  taken  to  the 
sewage  farm  and  there  disinfected  and  buried.  If  they  had  the  means 
of  burning  the  matter  no  doubt  it  would  be  better,  but  all  towns  were 
not  able  to  afford  a  destructor. 

Dr.  HoLDEN  (Mayor  of  Preston)  said  he  had  often  wondered  what 
the  real  cause  of  typhoid  was,  and  he  was  inclined  to  believe  that  the 
suggestion  thrown  out  by  the  Medical  Officer  for  Newcastle  had 
probably  the  germ  of  a  great  truth  within  it,  namely,  that  typhoid 
was  more  or  less  malarial. 

Dr.  OTlahsbty  pointed  out  that  if  typhoid  was  spread  from  the 
ground  malariously,  as  Dr.  Armstrong  would  say,  it  was  merely 
because  it  had  leaked  out  from  the  receptacle  which  took  in  the 
human  dejecta.  In  Liverpool,  for  instance,  in  the  poorer  neigh- 
bourhoods, he  thought  that  the  disease  was  spread  from  the  dust  from 
dirty  clothing  which  was  brought  into  the  air. 

Dr.  Watson  said  it  had  been  his  lot  to  live  in  the  interior  of 
China  for  the  last  ten  years  in  charge  of  a  hospital  there.  Every 
class  of  disease  was  there  except  typhoid  fever.  He  had  never  seen 
a  case  of  typhoid,  though  they  had  epidemics  of  cholera,  and  had 
malaria  with  them  during  the  greater  part  of  the  year.  The  habits 
of  the  people  violated  every  law  of  health,  and  there  was  no  system 
of  drainage  whatever.  The  Chinese,  however,  always  boiled  the 
water,  and  drank  it  while  it  was  hot.  Moreover,  no  milk  was  used 
by  the  people  there.    These  were  the  conditions  existing  in  a  district 
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in  which  there  was  no  t3'phoid.  The  water  was  well  water,  and 
be  was  perfectly  certain  it  was  contaminated.  At  the  same  time 
he  never  saw  disease  spring  from  the  drinking  of  water,  and  be 
attributed  that  to  the  fact  that  people  avoided  cold  water,  and 
invariably  drank  it  after  it  had  been  boiled,  and  while  it  was  hot. 

Dr.  Stkss  :  Is  there  any  diarrhoaa  or  cholera  ? 

Dr.  Watson  :  Yes,  most  severe  epidemics  such  as  would  set  thi^ 
country  wild,  and  which  are  never  reported.  Not  every  year  but  in 
a  succession  of  three  years. 

Dr.  AusTEir  Williams  (Liverpool)  siud  that  Dr.  Watson's  remarks 
bore  out  what  he  himself  had  heard  from  a  medical  man  who  bad 
been  in  China.  One  word  as  to  the  difficulty  of  tracing  the  origin 
of  typhoid  fever.  It  was  difficult  for  Medical  Officers  of  Health  and 
more  so  for  general  practitioners.  Frequently  they  had  only  one 
case  in  a  house  where  all  the  family  were  exposed  to  the  same 
influences.  Again,  it  often  happened  that  a  person  returning  to 
town  from  his  holiday  in  some  country  district  developed  typhoid, 
and  the  only  association  could  be  traced  with  any  contaminating 
influence  was  drinking  water  from  some  stream  or  brook,  yet  the 

feople  in  the  district  could  drink  the  water  with  impunity,  but 
fiverpool  gentlemen  seemed  to  be  more  susceptible.  The  question 
arises  are  some  susceptible  and  others  not,  and  is  it  possible  to 
cultivate  a  refinement  of  the  system  that  makes  it  have  less  power 
to  resist  infection  ? 

Dr.  J.  Clabe  (Hanley)  said  his  experience  was  different  from  that 
of  Dr.  Armstrong,  for  though  Hanley  and  other  neighbouring  towns 
in  the  Potteries  were  on  clay  soils,  they  had  been  by  no  means  free 
from  outbreaks  of  typhoid. 

Dr.  Peck  (Ormskirk)  said  that  typhoid  and  cholera  were  usually 
regarded  as  being  principally  water  borne  diseases.  Could  Pr. 
Watson  give  any  reason  why  there  should  be  freedom  from  typhoid 
lever  while  cholera  was  verv  common  ? 

Dr.  Watson  replied  that  from  his  experience  it  did  not  require 
water  to  carry  cholera.  Other  agencies  were  at  work,  as  was  evident 
from  the  way  cholera  spread  along  trade  routes. 
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"  On  Pawnbroking  Ealahlishments  as  a  Source  of  the  Spread  of 
Disease]'^  by  Professor  A.  Roche,  Dublin. 

(Fellow.) 

There  is  no  more  important  duty  of  the  Medical  Officer  of 
Health  than  to  investigate  all   the   probable   sources  of   the 
diffusion   of   diseases   especially  infectious.     I   can   find   little 
reference  to  a  possible  source  I  desire   to  bring  under  your 
notice  in  this  paper.     The  poor  when  struck  down  by  illness 
have  rarely  any  savings  to  fall  back  upon  and  are  obliged  to 
pawn  their  goods  in  order  to  obtain  the  necessary  food  and 
medicine.     The  first  objects  that  present  themselves  are  often 
the  very  clothes  of  the  sick  man,  in  case  of  infectious  diseases 
saturated,  I  may  say,  with  infection.     When  the  clothes  are 
not  selected  still  some  soft  goods,  as  being  more  portable,  and 
frequently  from  the  room  where  the  sick  person  is  living,  are 
senL   The  clothes  or  soft  goods  when  accepted,  and  I  do  not  find 
pawnbrokers  make  any  inquiry  as  to  the  possible  existence  of 
infectious  disease,  are  rolled  up  and  placed  on  shelves  in  a 
room  frequently  containing  hundreds  of  such  bundles.     This 
exposes  other  clothes  to  infection,  and  when  redeemed  tends  to 
the  wide  diffusion  of  the  disease.     The  evil  does  not  end  here. 
Should  the  goods  not  be  redeemed  they  are  at  the  end  of  a 
year  sold  by  public  auction.     Most  of  these  goods  are  then 
purchased   by  second-hand  clothes  merchants  and  eventually 
find  their  way  into  second-hand  clothes   shops  there  to  still 
further  spread   the   disease.     It  has   been   shown   again  and 
again    that    infected    clothes  retain   under  ordinary   circum- 
stances  their  infection   for   an  almost  indefinite  period.     Sir 
Thomas   Watson's   celebrated   case  where    a   sniall    piece    of 
flannel  retained  tlie  infection  of  scarljitina  more  than  a  year 
and  gave  the  disQase^^  a  child  who  put  it^round  her  neck  for 
a  minute  will  be  ifflhe  recollection  of  those'  who  have  read  his 
fascinating  lectures.     Not  alone  the  so-called  infectious  diseases 
but   also   diseases  not  generally  recognised   by  the  public  as 
infections  may  be  spread  in  this  manner.     When  we  recollect 
the  thousands  of  the  poor  who  are  sufferers  from  tuberculosis, 
the  want  produced  by  the  sickness,  the  necessity  and  ease  of 
obtaining  a  little  money  on  their  clothes,  their  want  of  cleanli- 
ness and  the  too  frequent  prospect  of  their  sputa  being  expec- 
torated and  dried  upon  their  garments,  I  do  not  think  it  will 
seem  unreasonable  to  suggest  that  consumption  has  been  spread, 
in  this  way.     How  to  meet  this  evil  and  to  lessen  or  prevent 
the  spread  of  disease  by  pawnbrokers  I  will  now  shortly  touch 
upon.     It  seems  to  me  useless  to  simply  deal  with  it  by  making 
it  penal  to  pawn  infected  articles.      The  pledgers  will  evade 
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this  by  giving  a  false  address.  We  mast  take  some  measures 
to  treat  the  articles  when  in  the  possession  of  the  broker.  I 
would  oblige  pawnbrokers  to  send  each  day  the  soft  goods 
received  that  day  to  the  Public  Disinfector,  or  the  Sanitaiy 
Authorities  might  send  for  them  and  return  them  to  the  offices 
when  disinfected.  By  this  means  we  would  be  assured  that 
what  have  been  called  the  banks  of  the  poor,  are  not  also  centres 
for  the  diffusion  of  disease. 


On  "  The    Theory   and  Practice  of  Disinfection  by  HeaJt^'  by 

Wolf  Defries,  B.A.,  M.LMech.E. 

ABSTRACT. 

Hkat  disinfection  is  specially  important  because  of  the  relative 
uncertainty  of  other  means.  The  efBciency  of  chemical  disin- 
fection depends  usually  on  its  methods  of  application,  which 
are  sometimes  extremely  difficult  even  for  practised  erperi- 
menters,  and  practically  no  chemical  process  is  applicable 
equally  to  all  contagia.  The  process  in  particular  most  common 
in  this  country,  the  use  of  burning  sulphur  or  of  sulphnrous 
acid  otherwise  provided,  has  been  demonstrated  over  and  orer 
again  from  the  experiments  of  Koch  and  his  colleagues  in 
1881  down  to  those  of  Dr.  Tr^trop  in  Antwerp  last  month, 
to  be  inefficient  even  in  a  laboratory,  and  hopelessly  unreliable 
in  actual  use.  Dr.  Sternberg  characterizes  its  application  as 
^'  a  mere  farce,"  and  the  International  Congress  m  Vienna  in 
1887  and  every  subsequent  Hygienic  Congress  to  which  it  has 
been  submitted  have  unreservedly  condemned  it. 

The  test  of  true  disinfection  has  been  stated  by  Sir  (jeorge 
Buchanan  and  Dr.  Parsons  as  the  destruction  of  the  most  stable 
known  infective  matter.  It  is  of  importance  to  reqnire 
apparatus  to  satisfy  this  test,  not  only  for  the  moral  effect  of 
certainty  in  such  matters,  but  because  of  the  possibility  of  less 
advantageous  conditions,  tending  to  reduce  temperature,  occur- 
ring more  readily  in  practice  than  in  trials,  particularly  with 
apparatus  in  which  accurate  knowledge  of  temperatures  is  not 
possible.  It  must  further  be  remembered  that  bacteriology  has 
not  yet  isolated  all  the  contagia  even  of  the  commoner  diseases^ 
and  conceivably  may  disclose  others  which  also  attain  the 
maximum  resistance  of  those  already  known. 
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The  temperature  of  true  disinfection  varies  according  to  the 
medium  by  which  the  heat  is  conveyed.  In  water  a  temperature 
of  212^  F.  is  not  fatal,  even  after  many  hours,  to  all  contagia 
— for  instance,  the  dried  spores  of  tuberculosis,  such  as 
may  be  found  on  dry  blood  spots,  expectorations^,  &c.  It  is 
therefore  of  the  utmost  importance  that  every  part  of  the  object 
to  be  disinfected  should  be  subjected  to  at  least  212°  F.,  which 
is  not  necessarily  easy  to  obtain  in  bulky  masses  of  non- 
conducting material  such  as,  for  instance,  sheets.  The  boiling- 
pan,  used  by  the  Paris  hospitals  for  disinfection  of  moist  ex- 
pectoration, &c.,  of  consumptive  patients,  provides  for  this 
difficulty  by  causing  any  water  in  the  pan  which  may  fall 
below  the  desired  temperature  to  be  ejected  into  a  lower  pan, 
where  it  is  re-heated.  On  re-attaining  its  proper  temperature, 
it  again  rises  into  the  upper  chamber.  The  temperature  is 
sometimes  set  higher  than  212°  F.  by  using  a  solution  of  higher 
boiling-point,  such  as  carbonate  of  potash  or  soda. 

The  same  process  has  been  extended  to  the  provision  of 
water,  either  for  drinking  purposes  or  for  use  where  absolute 
sterilisation  is  required — as,  for  instance,  in  operating  theatres. 
For  this  purpose  the  water  passes  through  a  vessel  of  definite 
volume  at  a  constant  pressure  and  is  heated  by  a  steam  coil  of 
definite  pressure  and  consequently  definite  temperature  (usually 
120^  C).  The  condensation  of  the  steam  at  such  times  as 
the  water  is  below  the  desired  temperature  of  sterilisation  is 
arranged  to  impart  the  required  heat  to  the  water,  and  to 
close  the  inlet  valve  and  accordingly  stop  the  flow  until  such 
temperature  is  attained.  The  volume,  pressure,  and  outlet  of 
the  sterilising  vessel  determine  the  rate  at  which  it  empties 
itself,  and,  therefore,  the  net  time  of  actual  flow  during  which 
it  must  remain  in  the  sterilising  vessel;  and  as  the  flow  is  only 
possible  while  the  pre-deter mined  temperature  of  sterilisation 
exists,  the  apparatus  provides  a  purely  thermal  and  automatic 
guarantee  that  the  out-flowing  water  has  for  a  definite  minimum 
time  been  at  that  temperature.  The  practical  application  of 
these  devices  is,  of  course,  limited,  but  they  are  valuable  as 
types  of  automatic  control  over  disinfecting  processes  effected 
by  simple  means. 

Heat  for  disinfectant  purposes  can  be  otherwise  obtained  to  a 
greater  or  less  extent  by  hot  air,  diy  or  wet,  by  steam  currents, 
or  by  steam  confined  under  pressure.  The  use  of  hot  air,  either 
dry  or  wet,  has  been  shown  to  be  absolutely  ineffective.  Koch 
and  other  later  investigators  found  that  it  could  not  disinfect 
naked  organisms  except  at  temperatures  (280°  to  300°  F.) 
above  those  which  any  ordinary  material,  except  horsehair, 
could   endure,   and  that  its  penetration  into  objects  such  as 
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mattresses  was  practically  impossible.  The  effect  of  steam  in 
disinfection  is  entirely  different  according  as  it  is  superheated 
or  saturated.  These  terms  are  used  in  the  sense  that  at  a  given 
pressure,  steam  is  saturated  when  it  is  of  the  temperature  at 
which  under  that  pressure  it  can  condense,  or  at  which  water 
under  the  same  pressure  can  become  steam,  and  superheated 
when  it  is  of  a  nigher  temperature.  At  the  ordinary  atmos- 
pheric pressure,  for  instance,  steam  is  saturated  at  212^  F. 
The  temperature  of  true  disinfection  for  superheated  steam 
(Esmarch,  &c.)  is  about  the  same  as  for  hot  air.  For  saturated 
steam  it  is  234°  to  239**  F.,  as  determined  by  independent  Com- 
missions of  the  French  Government,  and  the  Hospitals  of 
Lyons  and  Copenhagen,  and  other  experimenters.  The  tem- 
perature of  disinfection,  as  agreed  at  the  Venice  International 
Congress  of  1892,  must  be  attained  in  every  part  of  the  object 
to  be  disinfected,  and  the  Buda  Pesth  Congress  has  in  the  last 
few  weeks  resolved  that  no  apparatus  ought  to  be  used  in  which 
the  temperature  in  any  part  of  the  object  was  more  than  1°  C. 
below  that  in  the  stove  itself.  This  stipulation  secures  a 
reliable  inference  from  the  temperature  of  the  stove  to  that 
of  the  object,  and  also  protects  the  object  from  being  subjected 
on  its  outside  to  temperature  which  would  injure  it. 

Steam  currents  at  212^  F.,  though  permitting  a  lighter 
structure  and  greater  simplicity,  do  not  give  true  disinfection. 
They  have  also  the  disadvantage  of  requiring  a  relatively  long 
exposure  and  an  expense  of  steam,  and  therefore  of  fuel,  con- 
siderably greater  than  is  required  in  the  use  during  the  same  time 
of  steam  confined  under  pressure.  The  objects  treated  by 
them  are,  if  thick,  difficult  to  dry,  and  their  efficiency  varies 
with  the  velocity  of  the  steam.  Similar  objections  apply  to 
currents  under  slight  pressure. 

Confined  steam  is  in  some  stoves  superheated  by  means  of  a 
steam-jacket  at  higher  pressure,  or  some  other  device  for  pro- 
viding a  large  surface  at  higher  temperature  than  the  steam,  and 
in  contact  with  it.  The  superheating  is  intended  to  assist  the 
drying  of  thick  objects,  such  as  mattresses.  Esmarch  subjected 
rolls  of  blankets  to  superheated  steam,  and  found  that  organisms 
which  were  killed  in  the  centre  by  one  and  a  half  to  four 
minutes  exposure  to  212°  F.,  survived  on  the  outside  exposures 
up  to  forty  minutes  to  temperatures  varying  between  212°  F. 
and  221°  F.  to  285°  F. ;  the  reason  being  (as  the  dampness  of 
the  inside  of  the  roll  showed),  that  the  steam  in  the  centre 
had  been  cooled  down  to  a  saturated  condition,  while  that  on 
the  outside,  which  was  dry,  had  remained  superheated.  In 
penetrating  a  porous  object  saturated  steam  condenses  into 
6e\{(T^h  of   its   bulk,  imparting  its  latent  heat  (which  would 
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raise  by  about  27®  F.  a  mass  of  wool  100  times  its  own  weight) 
to  the  object,  and  sucking  into  the  vacuum  so  formed  fresh 
steam  to  repeat  the  operation,  until  the  whole  mass  is  of  the 
temperature  of  the  steam.  Its  pores  then  contain  a  fine  film  of 
condensed  steam,  still  under  the  pressure  at  which  its  tempera- 
ture enables  it  to  boil ;  and  when  steam  is  let  oflF,  the  whole 
of  the  vapour,  into  which  by  the  reduction  of  pressure  this 
film  is  converted,  expands  suddenly  and  strongly,  and  can 
by  suitable  means  be  swept  out  of  the  stove,  leaving  the  thick- 
est object  perfectly  dry.  In  the  case  of  superheated  steam 
as  used  In  practice,  the  contact  with  the  cold  object  cools  the 
steam  below  its  saturation  point,  and  the  process  goes  on  as  with 
saturated  steam,  until  the  difference  in  temperatures  between 
the  object  and  the  steam  becomes  insufficient  to  reduce  the 
steam  to  its  saturation  point.  From  this  stage,  which  is 
reached  much  earlier  on  the  outside  than  in  the  inside  of  an 
object,  the  further  heating  proceeds,  as  with  hot  air,  by  the 
much  slower  process  of  conduction,  and  the  disinfection  falls 
in  power  to  that  due  to  superheated  steam.  The  practical 
difference  as  to  rapidity  appears  from  Dr.  Parsons'  report  and 
those  of  the  French  and  Danish  Commissions  to  be  that  com- 
plete penetration  can  be  obtained  within  about  2°  to  3°  C.  in 
fifteen  to  seventeen  minutes  with  saturated  steam  at  10  lbs. 
pressure,  and  within  61°  to  1 1°  F.  in  thirty  minutes  by  super- 
heated steam  at  20  lbs.  pressure.  Since  the  date  of  the  former 
experiments  it  appears  that  the  temperature  with  saturated 
steam  can  penetrate  into  a  large  mattress  in  fifteen  to  seven- 
teen minutes  to  within  1®  C.  of  that  of  the  outside  steam. 
These  results  as  to  saturated  steam  have  been  verified  by 
numerous  experimenters,  and  it  has  been  shown  in  each  case 
that  true  disinfection  is  reliably  obtained  in  that  time  in  all 
parts  of  the  object.  True  disinfection  is  also  obtained  in  the 
interior  of  a  similar  object  by  the  use  of  superheated  steam  at 
the  higher  pressure  and  temperature  for  the  longer  period ; 
but  the  extent,  if  any,  to  which  disinfection  occurs  on  the 
exterior  does  not  seem  to  have  been  ascertained.  The  absence 
of  necessity  to  assist  drying  by  superheating  is  shown  by  the 
experiments  of  the  French  Commissions,  which  found  that  in  a 
suitably  arranged  stove,  light  objects  actually  lost  moisture  in 
the  disinfection,  and  heavy  mattresses  were  dried  in  fifteen  to 
twenty  minutes  to  a  gain  of  only  ^  to  1  per  cent,  of  their 
original  bulk,  an  amount  of  variation  which  is  considerably  ex- 
ceeded in  ordinary  use  through  variations  of  atmospheric 
humidity.  This  time  has  been  still  further  reduced  by  subse- 
quent modifications  of  construction. 

Saturated  steam  stoves  are  also  made  with  very  slight  pressure. 
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working  to  a  temperature  only  slightly  above  212°  F.  The 
longer  exposure  and  the  difficulty  of  drying  thick  objects, 
render  them  usually  disadvantageous,  apart  from  the  fact  that 
their  temperature  is  too  low  to  effect  true  disinfection.  The 
object  of  their  use  is  a  saving  of  first  cost  by  using  a  construc- 
tion lighter  in  proportion  to  the  lowness  of  the  pressure.  So 
soon,  however,  as  any  pressure  is  admitted  into  an  extremely 
large  object,  a  certain  minimum  of  strength  is  in  all  cas^s  desir- 
able ;  and  it  is  doubtful  whether  in  a  well  made  stove  the  sax-ing 
in  first  cost  would  warrant  any  substantial  sacrifice  either  in 
convenience  or  efficiency. 

In  general,  it  appears  that  the  temperatures  ordinarily  used 
in  steam  stoves  do  no  substantial  injury  to  the  objects  exposed 
to  them.  There  are,  however,  no  satisfactory  comparative 
results  on  the  subject.  Experiments  in  progress  by  the  author 
were  not  sufficiently  advanced  to  make  them  worth  communi- 
cating. 

It  is  desirable  that  the  standard  of  true  heat  disinfection 
should  be  definitely  raised  to  that  which,  on  present  knowledge, 
is  the  temperature  of  true  disinfection.  As  voted  by  the 
International  Congress  in  18^2,  at  Venice,  and  in  this  year  at 
Paris,  no  apparatus  should  be  considered  efficient  which  does 
not  produce  such  temperature  ;  and,  in  the  sense  of  the  resolu- 
tion of  the  Buda  Pesth  Congress,  the  temperature  should  be, 
within  the  limit  of  a  degree  or  two,  eaual  to  that  of  the  steam 
by  which  alone  it  can  in  practice  be  produced.  So  far  as 
practicable  every  process  of  the  operation  should  be  automatic- 
ally controlled,  indicated,  and,  as  resolved  at  Buda  Pesth, 
recorded  for  supervision  and  reference. 

[^For  discussiofi  on  this  paper  see  page  533.] 


On  ^^  Disinfection^'*'  by  W.  Daley,  Chief  Sanitary  Inspector, 

Bootle. 

ABSTRACT. 

Precautions  to  be  taken   by  disinfecting  attendants   after 
handling  infected  clothing,  &c. 

1.  Before  entering  an  infected  room  a  glazed  mackintosh 
must  be  put  on  and  kept  on  until  leaving  the  room.  It  is  then 
to  be  taken  away  in  the  tin  box  provided. 


DISCUSSION.  533 

2.  After  leaving  an  infected  room,  any  member  of  the  staff 
must  return  to  the  Town  Hall  Yard  ;  trams,  public  vehicles, 
shops,  the  Inspector  of  Nuisances  Office,  or  any  other  part  of 
the  Town  Hall  building  must  not  be  entered  until  the  following 
precautions  have  been  taken  : — 

3.  He  must  first  be  fumigated  in  the  apparatus  in  the  Town 
Hall  Yard.  He  is  then  to  proceed  directly  to  the  bathroom, 
undress,  and  place  the  clothing  taken  off  in  a  box,  and  close  the 
box  at  once. 

4.  A  bath  must  then  be  taken  and  disinfected  clothing  put 
on. 

5.  The  clothing  in  the  tin  box,  and  the  mackintosh  are  to  be 
stoved  for  four  hours. 

6.  The  above  precautions  also  apply  when  any  fever  case  is 
taken  to  Hospital,  or  when  an  Inspector  for  any  purpose  what- 
ever enters  an  infected  room. 

7.  The  person  using  the  bath  to  make  an  entry  in  the  book 

Erovided,  stating  the  time  of  using,  the  address  of  the  infected 
ouse,  and  the  nature  of  the  disease. 

The  fumigating  chamber  is  a  wooden  box  6  feet  high  and 
wide  enough  to  allow  a  person  to  stand  in  it.  A  fan  is  used  to 
exhaust  fumes  when  this  is  deemed  necessary. 

The  apparatus  is  so  constructed  that  a  person  can  fumigate 
himself  unaided. 

It  can  be  easily  taken  from  one  place  to  another  by  one  man, 
the  machine  being  on  wheels. 


[7'Aw  discussion  applies  to  the  papers  by  W.  Defries 

and  W.  Daley.] 

Councillor  Compston  (Chairman,  Health  Department,  Eawtenstall) 
asked  Mr.  Daley  What  of  the  infection  still  remaining  in  the 
beard  and  whistkers,  which,  notwithstanding  all  the  ingenuity  of  his 
apparatus,  escaped  fumigation  altogether,  and  might  infect  the  first 
susceptible  person  he  spoke  with  ? 

Dr.  E.  Sergeant  (Medical  Officer  of  Health,  Lancashire  County 
Council),  said  that  an  apparatus  like  that  suggested  by  Mr.  Daley 
would  be  very  useful  in  workhouses  for  tramps  who  went  about 
covered  with  all  kinds  of  filth. 

Dr.  J.  P.  J.  Stkbs  (St.  Pancras)  said  he  wanted  to  know  whether 
there  were  any  experiments  upon  a  large  and  practical  scale  to  show 
that  fumigating  by  gases  had  ever  been  successful.  He  thought  it 
was  without  contradiction  that  fumigation  by  gases  was  not  complete. 
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vSir  Chas.  Camebon  (Dublin)  remarked  that  a  great  many  jear? 
ago — early  in  the  present  century — he  made  8ome  experiments  with 
regard  to  the  value  of  gaseous  disinfection,  and  published  the  results 
in  the  appendix  to  a  book  of  his  on  Hygiene.  He  came  to  the  con- 
elusion  that  besides  disinfecting  rooms  in  the  usual  way  with  sulphur 
dioxide,  it  was  necess^ary  to  have  the  gas  mingled  with  steam,  to 
cleanse  the  rooms  most  thoroughly. 

Dr.  F.  Yagheb  (Birkenhead)  said  that  the  result  of  experiments 
his  opinion  and  advice  had  been  in  favour  of  putting  some  moisture 
into  the  air  along  with  the  disengaged  gas. 

Dr.  H.  E.  Abmstbono  (Newcaatle-on-Tyne)  said  he  did  not  know 
whether  the  Medical  Officer  of  Beetle  would  confirm  Mr.  Daley's 
proposal,  but  if  be  (Dr.  Armstrong)  were  asked  to  do  so,  he  would 
say  it  was  not  practicable  to  carry  that  kind  of  thing  into  effect. 

Dr.  Spottiswoodb  Camebon  (Leeds)  was  by  no  means  prepared  to 
say  that  burning  sulphur  was  useless.  Probably  a  process  both  of 
reduction  and  oxidation  of  organic  material  took  place  in  a  moist 
atmosphere;  HjS  was  certainly  formed,  as  anyone  could  ascertain 
by  smelling  woollen  articles  so  treated.  That  meant  that  the  water 
molecale  was  decomposed  and  that  probably  nascent  oxygen  was 
freed.  Alongside  of  this  a  reducing  process  possibly  took  place  with 
the  formation  of  HjSOg  and  perhaps  small  amounts  of  H^SO^. 
The  organic  material  in  which  the  ]>oison  lived  was  therefore  dis- 
integrated. This  was  not  a  germicide  action  but  it  tended  to  starve 
the  germ.  There  seemed  no  reason  to  suppose  that  sulphur  di-oxide 
had  any  germicide  power  whatever.  It  was  not  therefore  to  be 
trusted  to  for  the  disinfection  of  textile  fabrics.  JSanitary  authorities 
ought  to  possess  efficient  steam  apparatus  for  this  purpose. 

Mr.  Dalbt  remarked  that  he  wished  it  to  be  clearly  understood 
that  the  machine  he  had  described  was  never  used  when  clothing 
could  be  disinfected  in  the  ordinary  way. 


On  "  The  Teaching  of  Hygiene  in  Elementary  SchooW*  hy  Sir 

Douglas  Galton,  K.C.B.,  U.C.L.,  LL.D.,  F.RS. 

(Fellow.) 

1.  What  is  meant  by  Instruction  in  Hygiene  ? 

2.  In  what  way  can   such  instruction   be  usefully 

given  to  children  of  the  class  attending  Ele- 
mentary Schools  ? 

1  st.  The  Laws  of  Health  comprise  a  knowledge  of  physiology, 
including  the   structure   of   the  human  body,   as  well  as  the 
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conditions  which  foster  development  or  introduce  derangement 
tending  to  injury  to  the  vitality  of  the  various  organs ;  a  know- 
ledge of  food  by  which  the  body  is  nourished ;  of  water ;  of  air ; 
of  clothing  for  keeping  the  body  warm  and  dry ;  of  the  soil  on 
which  we  live ;  of  the  materials  with  which  we  construct  our 
houses ;  of  the  habits  of  life  in  which  we  indulge ;  of  the 
methods  of  preventing  our  various  surroundings  from  becoming 
polluted  by  the  mere  action  of  our  existence. 

The  recapitulation  of  these  various  subjects  shows  that 
Instruction  in  Hygiene  involves  a  vast  field  of  knowledge,  and 
that  it  trenches  upon  almost  every  science ;  for  it  includes  some 
Physical  science,  it  includes  some  Biology,  Chemistry,  Geology, 
Botanv,  as  well  as  some  education  in  Architectiu'e  and  £n- 
gineering. 

When,  therefore,  we  propose  to  teach  Hygiene  in  Elementarv 
schools,  we  must  consider  how  we  can  make  a  subject,  which 
includes  so  much,  reasonably  intelligible  to  children  of  the  ages 
of  those  with  whom  we  have  to  deal. 

To  begin  with,  the  children  are  already  taught  theoretically 
as  much  as  they  can  be  expected  to  assimilate.  Indeed  they 
are  kept  at  tlie  desk  for  a  longer  period  than  is  either  useful 
or  desirable  for  young  children.  The  child's  brain  can  only 
take  in  a  certain  amount  of  information. 

Sir  E.  Chadwick  showed  many  years  ago  that  pupils  working 
half-time  learned  as  much  as  those  working  full  school  hours. 
Dr.  Schofield's  lectures  to  The  Sanitary  Institute  similarly  show 
that  although  the  child  may  be  kept  at  his  lessons  for  five  or 
six  hours,  his  brain  is  really  not  capable  of  continuing  to  absorb 
information  for  more  than  two  hours  a  day. 

It  may  be  said  that  the  system  upon  which  the  elementary 
schools  have  been  constituted  was  devised  with  the  object  of 
teaching  the  children  as  much  as  possible  in  their  earlier  years, 
in  order  that  they  may  go  to  work  and  earn  money  as  soon  as 
they  can.  The  originators  of  the  system  appear  never  to  have 
considered  the  incapacity  of  the  child's  brain  to  absorb  all  that 
it  was  desired  to  cram  into  it.  And  the  result  which  has 
followed  in  very  many  instances  has  been,  that  young  men, 
especially  in  the  agricultural  districts,  after  having  left  school 
for  a  very  few  years,  have  forgotten  almost  all  that  they  learned 
at  school. 

If  this  is  the  present  result,  the  children  are  already  kept  at 
work  longer  than  is  useful ;  therefore  it  does  not  seem  reason- 
able that  further  subjects  for  study  should  be  added  to  the 
present  school  course. 

It  has,  however,  been  equally  shown  that  whilst  children 
cannot  be  usefully  kept  at  desk  work  for  more  than  a  very 
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limited  number  of  hours,  yet  that  with  an  occupation  changed 
to  some  form  of  practical  work,  they  are  capable  of  assimilating 
what  they  are  taught  in  that  way. 

Whilst,  therefore,  it  seems  probable  that  mere  theoretical 
lectures  to  children  on  purity  of  air  or  water  would  not  convey 
much  definite  information  to  a  child's  mind,  the  question  arises 
whether,  if  Hygienic  teaching  were  reduced  into  a  practical 
form,  the  children  might  not  be  trained  into  Sanitary  ideas 
when  they  went  back  to  their  insanitary  homes. 

Hygienists  are  all  aware  that  the  sum  of  their  science  is 
included  in  the  words  purity  and  cleanliness.  It  does  not  seem 
im}x>ssible  that  this  should  be  impressed  in  such  a  practical 
manner  on  children  in  elementary  schools  that  they  might  be 
trained  in  the  desire  to  carry  home  some  of  that  cleanliness. 

Moreover,  it  cannot  be  too  strongly  impressed  on  the  cora- 
munity  that  whilst,  on  the  one  hand,  the  effect  of  the  school 
elementary  course  has  been  the  teaching  of  the  child,  the  other 
main  object  of  education,  viz.,  the  training,  has  been  much 
neglected. 

l^ractical  instruction  in  Hygiene  in  elementary  schools  appears 
to  be  capable  of  being  applied  so  as  to  become  a  system  for 
training  the  children  in  habits  of  discipline,  of  obedience,  of 
order,  and  of  cleanliness. 

The  most  useful  way  in  which  to  convey  this  practical  hygienic 
training  would  probably  be  conveyed  in  some  form  of  applied 
cleanliness. 

The  deck  of  a  man-of-war  is  said  to  be  so  clean  that  the  men 
can  eat  their  dinners  off  it.  The  floor  of  an  elementary  school 
room  might  be  kept  equally  clean  if  it  were  used  as  a  means  of 
educating  the  children  in  cleanliness. 

The  pupils  should  be  taught  to  clean  every  part  of  the  school 
premises.  They  might  thus  be  taught  to  realize  practically  the 
dangers  of  the  accumulations  of  dirt  against  the  walls,  or  near 
the  cellar,  or  the  well ;  the  danger  of  accumulations  of  rubbish 
or  dirt  ih  cellars  and  in  corners  or  other  dark  places  inside  the 
house;  they  should  be  accustomed  to  clean  floors,  to  clean 
furniture,  to  clean  windows,  to  clean  the  cisterns,  sinks,  traps 
and  gullies,  as  well  as  the  surroundings  of  the  house.  They 
could  be  taught  the  advantage  of  clean  clothes,  and  how  to 
make  them  clean ;  and,  more  than  all,  they  should  be  taught 
personal  cleanliness. 

Perhaps  there  is  no  characteristic  which  is  so  deficient  in  our 
population  as  that  of  personal  cleanliness.  Nor  is  it  very 
surprising,  for  it  is  only  in  recent  years  that  the  taking  of 
baths  by  the  poor  has  been  possible,  except  in  summer  in  the 
vicinity  of  rivers,  canals,   or  the  sea.      Public  baths  are  of 
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comparatively  recent  creation,  even  in  towns ;  in  the  country 
districts  public  baths  are  practically  unknown. 

The  first  thing  to  do  to  introduce  hygienic  tendencies  in  the 
population  would  be  to  introduce  personal  cleanliness.  If 
this  is  to  be  introduced  throughout  the  population,  it  must  be 
done  through  the  children.  The  mere  fact  of  making  the  child 
clean,  would  be  to  make  it  as  it  grows  up  desire  to  carry  out 
the  habit  of  cleanliness  in  its  surroundings. 

In  order  to  obtain  this  personal  cleanliness  baths  should  be 
added  to  every  elementary  school.  The  children  should  be 
conipulsorily  made  to  wash  at  least  once  a  week.  The  system 
which  would  effect  the  object  best  would  be  that  which  includes 
the  simultaneous  washing  of  several  children,  say  from  ten 
to  fifteen  or  more.  The  baths  consist  of  several  recesses,  in 
which  the  boys  stand  under  a  shower  and  spray  bath. 

The  arrangement  is  as  follows:  the  children  are  marched 
into  a  room,  where  they  undress  by  word  of  command ;  they 
are  then  marched  into  an  adjacent  room  which  contains  the 
bath  recesses,  in  which  they  soap  themselves  by  word  of  com- 
mand ;  the  shower  and  spray  baths  are  then  set  in  motion, 
and  the  children  subsequently  marched  out  to  their  dressing 
room.  This  system  is  in  use  in  the  Gordon  Boys'  Home,  and 
in  other  school  establishments. 

The  water  is  warm  or  tepid  according  to  the  season.  By 
having  two  undressing  rooms  the  baths  can  be  used  with  great 
rapidity,  and  with  three  undressing  rooms  each  shower  bath 
could  be  used  every  five  minutes. 

This  system  would  be  applicable  to  all  children  of  the  ages 
of  elementary  school  children,  except  that  as  regards  girls  the 
care  of  their  hair  is  a  very  important  question.  This  is  far  too 
little  attended  to,  among  even  the  well-to-do,  and  is  often 
seriously  neglected  among  the  poorer  classes;  but  into  this 
question  I  will  not  enter. 

The  conclusions  to  which  I  would  desire  to  bring  you  are : 
that  the  present  school  hours  might  advantageously  be  curtailed 
so  far  as  the  effect  on  the  brains  of  the  children  is  concerned ; 
that  this  curtailment  might  be  utilized  for  training  the  children 
in  habits  of  cleanliness  and  of  obedience.  I  should  effect  this 
by  making  the  teaching  of  Hygiene  in  elementary  schools 
practical  teaching.  It  should  include  compulsory  personal 
cleanliness ;  to  this  should  be  added  physical  exercises,  because 
by  means  of  these  the  body  is  developed.  The  habit  of  clean- 
liness and  the  use  of  physical  exercise  might  be  jointly  utilized 
to  inculcate  those  habits  of  rapid  obedience  which  are  invaluable 
in  the  formation  of  character. 

It  is  quite  certain  that  until  cleanliness  can  be  introduced 
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as  a  habit  into  the  population,  they  will  never  really  appreciate 
hygienic  arrangements ;  and  in  the  appreciation  of  general 
cleanliness,  personal  cleanliness  is  a  most  important  elemeut 
The  elementary  schools  seem  to  afford  almost  the  only  means 
of  diffusing  a  general  feeling  for  personal  cleanliness  amongst 
the  young,  and  my  impression  is  strong  that,  when  once  that 
habit  of  cleanliness  is  established,  it  will  not  be  abandoned  with 
increasing  years,  but  that  a  {x>pulation  which  has  liked  and 
has  been  accustomed  to  washing  in  youth  will  feel  it  to  be  an 
indispensable  element  of  comfort  and  happiness,  and  will  adhere 
to  the  custom  through  life. 

We  cannot  too  strongly  or  too  constantly  urge  upon  the 
authorities  in  elementary  schools  that  preaching  without  prac- 
tice, in  hygiene  especially,  is  of  little  avail. 


Dr.  J.  F.  J.  Stkss  (St.  Pancras),  at  the  conclusion  of  the  paper, 
said  he  wished  to  add  a  little  of  what  was  done  elsewhere.  When 
in  Budapest  he  was  struck  by  the  fact  that  the  Hungarians  were 
the  first  to  establish,  and  bad  now  in  thorough  working  order,  a 
SUite  Service  of  Medical  Officers  of  Schools.  It  was  the  duty  of 
those  officers  to  supervise  the  sanitary  conditions  of  the  schools,  and 
of  the  scholars,  and  also  to  teach  hygiene  in  its  practical  form  in  all 
middle-class  schools.  That,  he  thought,  was  an  example  which 
might  well  be  followed  in  this  country. 

Mrs.  SpRUifT  (Liverpool),  as  the  Principal  of  a  private  school 
for  boys  and  girls  in  Liverpool,  thought  that  the  training  of  a 
child  in  health  should  begin  on  the  day  it  was  bom.  As  a  house- 
holder she  had  had  considerable  experience  of  servants  who  had 
passed  the  higher  grades  in  Board  Schools.  She  had  practically  to 
teach  them  how  to  do  everything,  and  this,  she  thought,  was  a  fatal 
defect  in  the  education  of  the  present  day.  Without  entering  into 
technical  matters,  she  tried  to  teach  the  children  under  her  care  the 
general  principles  of  science.  When  she  told  them  she  was  going  to 
the  Congress,  where  she  would  meet  men  from  all  parts  of  the 
country  who  knew  more  than  she  did,  they  at  once  to  her  question, 
"And  why  do  you  think  I  am  going?  "  replied,  "  Because  you  will  be 
better  able  to  teach  us."  She  was  strongly  of  opinion  that  hygiene 
should  be  taught  in  a  practical  way  from  the  very  earliest  years,  not 
only  in  Board  Schools,  but  in  private  schools,  and  she  hoped  there 
would  be  a  vast  difference  in  the  England  of  the  future  in  regard  to 
this  matter. 

Mr.  Washington  Lton  (London)  said  that  schools  should  teach 
sanitary  science  by  the  Kindergarten  system,  which  would  not  only 
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amuBe  the  childreD,  but  teach  them  something  practical  and  useful.  In 
America  when,  any  improvement  was  required,  the  question  was, 
"  Can  it  be  done  ? "  if  so,  do  it ;  not  what  will  be  the  cost.  In  this 
country,  however,  we  were  in  the  habit  of  holding  back  sanitary 
improvement  while  we  are  discussing  the  cost ;  in  the  meantime, 
lives  were  perhaps  being  lost  and  health  sacrificed. 

Dr.  Hodgson  (Crewe)  said  the  paper  had  opened  up  a  question  of 
very  considerable  interest  to  all  who  were  engaged  in  the  prevention 
of  disease.  He  thought  they  would  agree  with  the  expression  of 
opinion  that  the  duration  of  school  teaching  in  most  elementary 
schools  was  too  long,  and  could  be  shortened  certainly  with  advan- 
tage  to  most  of  the  children,  and  especiaUy  the  younger  children. 
He  agreed  that  something  of  the  nature  of  what  Dr.  Sykes  had 
mentioned  as  in  vogue  in  Budapest  was  a  possibility,  if  not  an 
actuality,  in  many  of  our  districts,  for  the  Medical  Officer  of  Health 
certainly  had  the  duty  laid  upon  him  of  inspecting  the  sanitary 
conditions  of  all  elementary  schools.  With  reference  to  the  washing 
process  laid  down  by  Sir  Douglas  Gait  on,  he  did  not  think  it  was 
possible  in  our  elementary  day  schools.  Most  schools  in  towns  were 
built  up  almost  to  the  last  inch,  and  he  did  not  think  they  could 
provide  bath  accommodation  of  the  kind  suggested,  although  at  the 
same  time  he  considered  it  desirable.  In  the  erection  of  new  schools 
the  thing  might  he  done  by  School  Boards,  but  it  could  hardly  be 
expected  from  voluntary  schools,  who  were  already  working  under 
great  difficulties.  Undoubtedly  there  should  be  a  general  system  of 
instruction  in  hygiene  in  all  schools.  The  teaching  of  hygiene  to 
adults  was  doing  an  incalculable  amount  of  good,  but  it  did  not  begin 
early  enough  in  life.  Every  child  had  the  right  to  be  taught  the 
essentials  of  the  conditions  for  healthy  living,  and  he  hoped  the 
attention  which  had  now  been  drawn  to  the  subject  would  have 
some  practical  issue. 

Mr.  BiCKABT  (Sunderland)  considered  that  the  Congress  could  not 
do  better  than  lay  their  views  on  this  question  before  Corporations 
who  had  the  spending  of  the  Technical  Education  money.  In  his  own 
town,  where  they  had  a  sum  of  money  at  their  disposal,  they  had 
appointed  a  committee  to  take  the  matter  into  consideration,  but 
they  were  still  hanging  fire.  He  did  not  know  that  any  more 
important  education  could  be  given  to  a  child  than  that  which  related 
to  its  physical  development,  and  he  was  quite  sure  that  the  Corpo- 
rations would  be  only  too  thankful  to  have  this  matter  brought 
prominently  before  their  attention. 

Councillor  B.  Thomas  (Newcastle-on-Tyne)  did  not  think  that  the 
people  ought  to  be  more  heavily  taxed  for  the  education  of  children 
than  they  were  at  the  present  time.  The  Code  of  1870  contemplated 
teaching  children  the  three  E's,  but  that  limit  had  been  far  surpassed 
and  now  almost  everything  was  taught  by  some  School  Boards,  in- 
cluding dancing  and  music.     In  Newcastle  they  had  at  their  disposal 
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about  ^3,500  per  annum,  which  they  received  from  the  Customs  and 
Excise  duty,  and  that  they  had  distributed  amongst  nine  or  ten 
institutions  which  already  existed.  In  return  fur  that  some  twenty 
scholarships  were  founded  for  children  for  the  elementary  schcpols 
who  had  passed  the  sixth  standard,  and  who  received  practically  the 
full  benetit  of  a  college  education. 

Councillor  \V.  Maclay  (Glasgow)  mentioned  that  the  School 
Board  with  which  lie  was  connected  were  about  to  erect  a  new  school 
and  they  were  taking  great  interest  in  all  modern  improvements,  one 
of  which  was  the  providing  of  a  swimming  bath.  In  the  city  of 
Glasgow  there  was  not  a  swimming  bath  in  any  one  of  their  schools, 
but  he  was  pleased  to  say  that  at  their  last  meeting  (although  it  was 
only  by  the  casting  vote  of  the  chairman)  they  decided  to  have  a 
swimming  bath  in  their  new  school.  He  was  certain  it  would  tend 
to  cleanliness  and  health  and  be  most  useful.  No  doubt  there  was  a 
feeling  that  while  children  were  sent  to  school  to  be  instructed  the? 
were  pretty  certain  to  catch  some  children's  troubles.  That  heing  so 
it  seemed  to  him  that  in  schools  the  laws  of  health  should  be 
thoroughly  observed,  and  as  tending  in  that  direction  the  appoint- 
ment of  medical  officers  to  visit  schools  occasionally  would  doubtless 
be  an  important  step  in  the  right  direction. 

Mr.  S.  P.  Skipwohth  (Owmby  Mount,  Searby,  Lincoln)  said  the 
question  had  hitherto  been  treated  entirely  from  the  point  of  view  of 
towns  and  large  communities.  The  rural  districts  did  not  seem  to 
have  been  thought  about.  In  the  district  with  which  he  was  con- 
nected they  had  arrived  at  a  point  where  they  absolutely  did  not 
know  how  to  spend  the  money  they  had  received  for  Technical 
Education.  They  had  had  most  interesting  lectures  on  hygiene  and 
kindred  subjects  by  talented  lecturers,  amongst  others  Miss  Xenealer, 
and  the  difficulty  in  the  country  villages  had  been  to  get  an  audience 
together.  He  wished  to  strongly  impress  on  the  Congress  the 
absolute  necessity  of  beginning  at  a  very  much  earlier  age  than  they 
were  in  the  habit  of  doing,  because  he  found  from  his  own  practical 
experience  it  was  almost  impossible  to  teach  a  grown-up  person. 
Before  they  commenced  another  year's  series  of  Technical  Instruction, 
he  intended  to  suggest  that  some  of  the  money  should  be  given  to 
the  schools  for  the  teaching  of  hygiene  by  schoolmasters  and  mis- 
tresses (who  had  proved  themselves  "to  be  qualified),  if  the  regular 
tions  of  the  Education  Department  would  admit  of  this  course  being 
adopted. 

Dr.  WiLLOUGHBT  (Eastboumc)  pointed  out  that  the  Plymouth 
School  Board  to  which  he  formerly  belonged  prided  itself  very  much 
upon  its  evening  continuation  schools  and  taught  hygiene.  Evening 
continuation  schools  in  which  adults  were  crammed  up  on  points  which 
more  properly  belonged  to  Sanitary  Inspectors,  were  of  course  simplf 
ridiculous.  If  anything  practical  was  to  come  out  of  the  discussion 
he  thought  it  ought  to  he  represented  to  School  Boards  and  other 
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public  bodies  that  the  hygiene  which  should  be  taught  was  practical 
hjgiene,  which  should  be  taught  in  the  elementary  day  schools  and 
not  only  to  adults  in  the  continuation  night  schools. 

Dr.  OuLToy  (M.O.H.,  West  Dublin)  said  that  domestic  economy 
was  now  very  generally  taught  in  schools.  The  books  which 
were  used  dealt  very  much  with  sanitary  matters  ;  in  tact,  went 
fully  into  many  matters  connected  with  sanitation.  For  this  they 
had  to  thank  the  system  of  intermediate  education.  He  had  the 
opportunity  recently  of  seeing  the  papers  which  were  given  to  the 
children  in  Ireland  for  this  examination,  and  he  was  surprised  to  see 
how  fully  the  answers  went  into  the  subject.  It  was  with  the  very 
poor  that  difficulty  would  be  experienced  in  this  matter.  Until  they 
could  persuade  them  of  the  necessity  of  changing  their  dirty  habits 
he  was  afraid  not  much  improvement  need  be  expected.  District 
visitors  might  do  a  great  deal  in  this  direction,  and  Parish  Councils 
might  offer  prizes  for  cleanliness,  and  so  on. 

The  Chaibman  (Dr.  B.  S.  Marsden),  before  closing  the  discussion, 
said  that  with  the  exception  perhaps  of  the  medical  officer  for  the 
London  School  Board  he  occupied  an  almost  unique  position  in  this 
country  as  medical  officer  to  the  School  Board  of  Birkenhead.  He 
agreed  entirely  with  the  paper  of  Sir  Douglas  G-alton  but  he  thought 
the  systematic  teaching  of  hygiene  in  schools  in  the  form  of  book  and 
lecture  instruction  could  be  carried  too  far.  The  amount  of  informa- 
tion which  was  being  crammed  into  children  was  more  than  enough 
already,  and  he  certainly  thought  it  would  be  preferable  to  give  objeet 
lessons  in  Sanitary  Science  after  the  manner  of  the  Kindergarten 
system.  His  experience  from  visiting  schools  (which  he  did  con- 
stantly) was  that  the  children  in  many  cases  were  being  over  crammed 
and  that  they  required  a  rest  such  as  would  result  from  object  lessons 
of  the  description  to  which  he  had  alluded,  and  which  might  be  both 
instructive  and  restful. 


**  On  the  Laws  relating  to  the  acquisition  of  Land  for  Isolation 
Hospitals^  Workmen  s  Dwellings^  and  Public  Improvements y* 
hy  Alderman  Charles  Burt,  J.P.,  Richmond. 

To  obtain  sites  for  Isolation  Hospitals,  Workmen's  Dwellings, 
improvement  of  insanitary  areas,  widening  of  streets  and  other 
public  purposes,  compulsory  powers  of  taking  land  are  required 
m  nearly  all  cases. 
It  is  obvious  that  in  the  public  interest  all  reasonable  powers 
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and  facilities  should  be  given  to  local  authorities  for  this  pur- 
pose, and  that  no  needless  delay  and  no  unnecessary  expense 
should  be  allowed  to  prejudice  the  exercise  of  such  powers. 
I  propose  to  show  that  the  law  on  this  subject  is  in  urgent  need 
of  amendment,  and  I  hope  to  induce  the  Congress  to  use  its 
influence  to  secure  this  reform  at  the  earliest  opportunity. 
The  Public  Health  Act,  1875,  gives  to  sanitary  authorities 
ample  powers  of  obtaining  land  by  agreement ;  but  by  Section 
17G  it  places  those  authorities  on  nearly  the  same  level  as 
railway  and  other  companies  in  regard  of  compulsory  powers, 
and  here  I  submit  is  a  tundamental  error. 

That  private  persons  should  not  be  required,  except  on 
special  and  stringent  conditions,  to  part  with  their  property  to 
companies  intending  to  make  a  profit  out  of  it  is  reasonable, 
but  to  put  local  authorities  requiring  land  for  public  purposes 
on  the  same  footing  is,  I  think,  altogether  wrong.  The  neces- 
sities of  the  community  ought  to  be  the  first  consideration  in 
such  matters. 

A  railway  company  has  to  get  an  Act  of  Parliament  to 
obtain  compulsory  powers  for  taking  land.  There  is  no  prelimi- 
nary enquiry.  The  only  way  by  which  a  landowner  can  resist 
is  by  petitioning  Parliament  against  the  Bill,  and  appearing 
upon  his  petition  in  Committee  of  the  House  of  Conmious  or 
House  of  Lords,  or  both,  at  his  own  expense. 

Except  in  the  special  cases  I  shall  mention  later  on,  where 
the  procedure  has  by  recent  Acts  been  somewhat  mitigated,  a 
local  authority  desiring  compulsory  powers  for  taking  land  for 
any  purpose  must  go  through  the  following  ordeal : — 

It  must,  under  Section  176  of  the  Public  Health  Act, 
publish  in  three  successive  weeks  in  September,  October,  or 
November,  an  advertisement  describing  the  undertaking  for 
which  the  property  is  wanted,  refer  to  a  plan  of  the  land,  and 
state  its  extent.  In  the  next  following  month  notices  must  he 
served  on  every  owner,  lessee  and  occupier  of  the  land  proposed 
to  be  taken. 

The  local  authority  may  then  petition  the  Local  Government 
Board  for  a  provisional  order  giving  compulsory  power  to  take 
the  land  described,  and  the  Board  may  either  dismiss  the 
petition  or  direct  a  local  enquiry  to  be  held.  At  this  enquiry 
any  person  interested  may  oppose  the  application,  and  in  some 
important  cases  the  enquiry  nas  lasted  for  several  weeks,  and 
the  costs  incurred  have  amounted  to  thousands  of  pounds. 

If  satisfied  that  compulsory  power  ought  to  be  granted  the 
Local  Government  Board  makes  a  provisional  order  authorizing 
the  local  authority  to  take  the  land ;  of  course  upon  payment 
of  full  compensation  to  all  parties  interested. 
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One  might  expect  that  after  this  tedious  and  sometimes 
expensive  process  extending  over  many  months  has  been  gone 
through  the  order  would  be  immediately  available ;  but  no,  so 
tender  and  considerate  is  the  English  law  towards  landowners 
that  the  provisional  order  has  no  effect  until  it  has  been  con- 
firmed by  Act  of  Parliament. 

An  objecting  landowner  may  oppose  the  confirmation  of 
the  order  in  Committee  of  both  Houses  of  Parliament,  and  put 
the  authority  to  very  heavy  expense  in  supporting  the  order, 
and  may  succeed  in  getting  it  rejected. 

An  Act  confirming  a  provisional  order  is  not  usually  passed 
until  July  or  August,  so  that  there  is  a  delay  of  nearly  twelve 
months  before  the  compulsory  power  is  obtained,  and  then  a 
fresh  set  of  troubles  begins.  The  provisions  of  the  Lands 
Clauses  Consolidation  Act,  1 845,  are  incorporated  with  Section 
176  of  the  Public  Health  Act,  and  when  the  provisional  order 
of  the  Local  Government  Board  has  been  confirmed  by  Parlia- 
ment, there  is  no  difference  between  the  steps  to  be  taken  by  a 
Town  Council  or  Local  Board  requiring  a  few  feet  of  ground  to 
round  a  comer,  or  widen  a  narrow  street,  or  land  for  a  hospital 
site,  or  sewage  farm,  and  those  imposed  on  a  railway  company 
which  proposes  to  make  a  great  slashing  cut  one  hundred  yards 
wide  through  fifty  miles  of  country  for  a  new  railway.  Notices 
have  again  to  be  given  to  owners,  lessees,  and  occupiers,  and  if 
no  agreement  as  to  compensation  is  come  to,  then  if  the  com- 
pensation claimed  does  not  exceed  £50  (which  very  rarely 
happens),  the  amount  is  to  be  settled  by  two  justices. 

But  if  as  is  almost  always  the  case,  the  compensation  claimed 
exceeds  £50,  it  is  to  be  determined  by  arbitration  if  the 
claimant  so  require,  or  otherwise  by  a  jury  of  twelve  persons 
under  the  very  voluminous  conditions  set  out  in  the  Act. 
After  some  experience  of  these  matters,  I  have  come  to  the 
conclusion  that  for  a  local  authority,  there  is  nothing  worse 
than  a  compensation  trial  by  jury — except  an  arbitration  under 
the  Lands  Clauses  Acts. 

In  either  case  the  public  body  is  usually  looked  upon  as  fair 
game  to  be  squeezed  and  plundered. 

Surveyors  for  the  claimant  put  on  their  strongest  magnifying 
glasses,  and  charge  their  biggest  fees,  and  get  them ;  and  the 

Erofessional  witnesses,  the  lawyers,  and  the  party  generally, 
ave  a  "  good  time  "  at  the  expense  of  the  unfortunate  local 
authority. 

The  trial  by  jury  is  usually  short,  and  this  is  a  great  mercy, 

but  arbitrations  linger  on  for  many  days,  and  the  costs  are 

enormous  in  proportion  to  the  subject  matter  of  the  reference. 

Then  the  Act  provides  that  unless  the  amount  awarded  be 
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the  same  or  less  than  the  sum  offered  to  the  claimant  before  the 
enquiry  commenced,  all  the  costs  of  both  sides  and  of  the 
arbitrators  or  jury,  shall  be  paid  by  the  local  authority. 

If  this  exceptional  case  should  occur  the  flefeated  claimant 
gets  off  by  paying  his  own  costs  and  half  the  costs  of  the 
enquiry,  leaving  the  successful  public  body  to  bear  the  other 
half  and  all  their  own  expenses. 

There  is  no  limit  to  the  number  of  witnesses  a  claimant  may 
call  or  to  the  length  of  his  counsel's  speeches,  and  as  the  arbi- 
trators and  counsel  are  paid  according  to  the  number  of  sittings 
held,  and  one  of  the  arbitrators  is  the  representative  of  the 
claimant,  the  costs  of  these  enquiries  become  a  very  heavy 
burden  and  naturally  prevent  prudent  local  authorities  from 
embarking  on  them  unless  it  be  absolutely  necessary. 

The  result  is  that  many  improvements  and  public  works 
which,  if  obtainable  at  a  reasonable  cost,  would  be  promptly 
carried  out,  are  postponed,  or  never  taken  in  hand,  because  of  the 
wearisome  delays  and  heavy  expenses  which  would  inevitably  be 
incurred  under  the  present  law. 

There  are  usually  an  owner  and  a  lessee  or  an  occupier  having 
separate  interests  in  real  property.  Every  such  person  is 
entitled  to  full  compensation  for  his  interest  in  the  property 
taken,  or  for  injury  to  any  other  property  belonging  to  him  and 
injiH'iously  affected  by  the  proposed  works. 

The  lessees'  and  the  occupiers'  interests  are  to  be  dealt  with 
separately  from  the  owners',  and  although  the  machinery  is 
simpler  and  less  costly,  the  expense  of  obtaining  a  separate 
adjudication  as  to  each  of  these  interests  adds  considerably  to 
the  cost  incurred  in  acquiring  the  property. 

I  mention  two  cases  illustrating  the  cost  of  acquiring  land 
compulsorily  under  the  existing  law;  they  are  by  no  means 
exceptional. 

In  a  small  town  in  Surrey  a  piece  of  garden  in  front  of  some 
poor  cottagies  was  wanted  to  straighten  and  widen  the  High 
Street;  the  area  required  was  fifty-two  square  yards.  The 
local  authority  negotiated  in  vain  with  the  owner,  a  wealthy 
Baronet,  and  had  to  pay  as  compensation  for  this  wretched  bit 
of  land,  as  awarded  by  a  jury  ...         ...    £600     0    0 

The  costs  incurred  were  ...         278     0    0 

878  <rT 

and  the  cost  of  making  up  the  new  pathway 

and  roadway  was  another  ..  ...    £100    0    0 

After  the  improvement  of  the  road  was  made,  the  residue  of 
the  property  was  worth  as  much  or  more  than  the  whole  of  it 
previous  to  the  alteration. 
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In  another  town,  a  tradesman  bought  two  old  shops  in  the 
principal  street  (which  is  very  narrow)  at  a  cost  ot  £1,700. 
The  total  area  purchased  was  186  square  yards.  As  the 
houses  were  pulled  down  for  rebuilding,  the  local  authority 
gave  notice,  under  Section  155  of  the  I*ublic  Health  Act,  to 
set  back  the  building  line  some  eight  or  nine  feet  so  as  to  widen 
the  road.  The  space  required  from  the  owner  was  twenty- 
seven  square  yards  (one-seventh  of  the  whole),  and  for  this  the 
local  authority  offered  £400.  The  owner  claimed  £1,000,  and 
as  this  was  utterly  unreasonable,  the  matter  went  to  arbitra- 
tion. The  umpire  awarded  £650,  and  the  claimant's  costs 
(including  the  award)  came  to  £247,  whilst  the  local  authority's 
costs  amounted  to  £146  more,  making  a  total  of  nearly  £400 
for  costs  in  fixing  the  value  of  this  morsel  of  land.  The  result 
has  been  that  the  further  widening  of  the  street  has  been 
almost  entirely  stopped  for  fifteen  years,  and  the  public  are 
annoyed  and  injured  by  the  block  of  traffic,  and  so  it  remains 
to  this  day. 

The  last  case  leads  me  to  refer  more  particularly  to  Section 
155  of  the  Public  Health  Act,  which  authorizes  urban  authorities 
to  regulate  the  line  of  buildings  in  any  street,  in  cases  where 
"any  house  or  building  or  the  front  thereof  has  been  taken 
down  in  order  to  be  rebuilt  or  altered,"  compensation  being  paid 
for  the  damage  occasioned.  This  is  only  another  form  of 
acquiring  land  for  public  purposes. 

This  section  has  given  much  trouble  and  expense  to  local 
authorities.  First,  the  line  of  building  cannot  be  prescribed 
until  the  old  building  is  actually  taken  down,  and  the  Courts 
have  decided  that  the  power  cannot  be  exercised  at  all  if  the 
owner  has,  before  notice,  got  in  his  foundations  and  substantially 
started  the  work  of  rebuilding.  Although  willing  to  pay  full 
compensation  for  all  work  done  or  damage  sustained  the  local 
authority  is  strictly  held  to  the  letter  of  the  Act. 

In  the  same  town  an  enterprising  mantle  maker  took  a 
twenty-one  years  lease  of  an  old  baker's  shop,  built  probably 
150  years  ago,  and  scarcely  fit  for  habitation. 

It  was  well  known  that  the  Corporation  urgently  wanted  to 
widen  the  street  at  this  point,  and  would  do  so  under  Section 
155  if  they  could,  but  the  lessee  determined  not  to  give  up  any 
part  of  the  site,  and  he  or  his  architect  devised  the  ingenious 

|)lan  of  rebuilding  three-fourths  of  the  premises,  making  a  lofty 
landsome  shop  extending  from  front  to  back,  but  leaving  the 
attic  story  of  the  front  portion  unaltered — at  all  events  until 
the  rebuilding  of  the  remainder  was  effected. 

The  Corporation  were  advised,  by  a  former  Liverpool  city 
surveyor,  that  the   work  was  substantially  a   "taking  down 
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of  the  building,"  and  they  prescribed  a  line  for  the  new  building, 
setting  back  the  front  about  ten  feet,  but  behind  the  usual 
hoarding  the  enterprising  mantle  maker  went  vigorously  to 
work,  and  while  the  parties  were  negotiating,  and  before  the 
necessary  notice  was  given,  his  builder  got  the  old  ground  floor 
and  first  floor  taken  put,  and  the  attics  secured  by  new  side 
walls  and  a  girder  across  the  front. 

The  Corporation  brought  an  action  to  restrain  the  further 
building,  and  Mr.  Justice  Kekewich  decided  that  they  were 
originally  entitled  under  the  Act  ti>  have  the  building  set  back 
as  proposed,  but  that  they  were  too  late  in  giving  the  notice,  and 
therefore  (although  the  Corporation  offered  to  pay  all  tht 
expenses  incurred  in  regard  to  the  new  building)  refused  an  in- 
junction. Then  the  Corporation  went  to  the  C/ourt.  of  Appeal, 
which  also  refused  the  injunction,  but  upon  the  totally  different 
ground  that  the  Corporation  had  no  right  to  have  the  buildim{ 
set  back,  as  the  mantle  maker  had  not  taken  down  the  buildinc; 
or  the  front  thereof  to  the  ground  floor  within  the  meaning  of 
the  Act. 

He  had  in  fact  succeeded  in  dishing  the  Corporation,  who 
ultimately  bought  his  lease  at  a  large  pi*emium  and  repaid  all  hm 
outlay.  Now  the  landlord  refuses  his  consent  to  the  setting 
back,  and  we  are  as  far  off  as  ever  from  the  desired  widening  of 
our  main  street. 

In  all  these  cases,  and  throughout  all  the  Acts  of  Parliament, 
except  the  most  recent,  the  public  interest  appears  to  be 
subordinated  to  that  of  the  landowner,  and  instead  of  facilitating 
improvements  and  aiding  local  authorities  in  works  for  the 
public  benefit,  there  seems  to  be  a  deliberate  desiirn  to  make  the 
acquirement  of  land  as  difficult  and  expensive  as  possible. 
Many  of  our  towns  are  sadly  in  need  of  isolation  hospitals,  and 
would  erect  them  immediately  if  suitable  sites  could  be  obtained 
on  reasonable  terms  and  in  a  reasonable  time.  It  is  seldom  that 
a  landowner  is  found  willing  to  sell  land  for  a  hospital  or  for 
sewage  works,  no  matter  how  urgent  is  the  public  need,  so  that 
authorities  are  obliged  to  resort  to  compulsory  measures  or  go 
far  a-field  to  get  what  they  want,  and  thus  raise  further 
complaints  and  objections. 

In  places  near  London  there  is  great  difficulty  in  finding 
sites  for  isolation  hospitals.  The  Local  Authority  of  one  of 
these  places  has  just  spent  £600  or  £700  and  six  months* 
labour  in  a  fruitless  effort  to  procure  a  site,  or  rather  the 
formal  sanction  to  a  loan,  to  buy  land  and  build  upon  it  I 
believe  they  wonld  have  succeeded  long  ago  if  the  law  had 
given  proper  facilities. 

Meanwhile,  disease  is  spread  and  encouraged  in  towns  by  the 
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necessity  of  keeping  infected  patients  in  their  own  dwellings, 
there  being  no  hospital  where  they  can  be  placed. 

A  Bill  introduced  by  Lord  Thring  and  passed  last  session,  gives 
power  to  County  Councils  to  provide  isolation  hospitals,  and  to 
make  combinations  of  districts  for  the  purpose,  but  the  Act  makes 
no  change  in  regard  to  the  power  of  acquiring  land  compulsorily. 

I  will  mention  one  other  point  in  the  land  law  calling  for 
amendment  By  Section  92  of  the  Lands  Clauses  Act,  1845, 
it  is  provided  that  no  person  shall  be  required  to  sell  a  part  of 
a  house  or  other  building  or  manufactory  if  he  is  willing  and 
able  to  sell  the  whole. 

This  section  is  incorporated  in  the  Public  Health  Act,  1875, 
and  is  a  further  evidence  of  the  special  tenderness  with  which 
the  sacred  rights  of  landowners  are  regarded  by  the  legislature. 
Cases  occur  where  a  small  part  only  is  required  of  the  curtilage 
of  a  large  house  or  building,  and  yet,  although  full  compensation 
would  have  been  paid  for  the  part  taken  and  for  the  damage  (if 
any)  to  the  residue,  yet  the  landowner  has  required  the  whole 
property  to  be  purchased  and  paid  for.  It  has  been  decided 
that  not  only  must  the  entire  house  or  building  be  taken  and 
paid  for,  but  also  the  yards,  garden,  &c.,  occupied  therewith. 

I  now  come  to  the  exceptional  cases  in  which  the  Legislature 
has  somewhat  modiKed  the  stringency  of  the  laws  for  protec- 
tion of  landowners. 

By  the  "Housing  of  the  Working  Classes  Act,  1890,"  an 
arbitrator  may,  for  the  purposes  of  that  Act,  determine  that 
Section  92  of  the  Lands  Clauses  Act,  1845  (which  has  just 
been  referred  to)  shall  not  have  effect  if  he  considers  that  the 

Eart  required  can  be  taken  without  material  damage  to  the 
ouse,  building,  or  manufactory ;  and  in  such  case  he  is  to 
award  compensation  for  the  sevei-ance  as  well  as  for  the  part  of 
the  property  taken.  An  appeal  to  a  jury  against  the  arbitra- 
tor s  decision  is  allowed  if  the  High  Court  give  leave,  but  as  I 
read  the  Act  the  unsuccessful  appellant,  whether  owner  or 
local  authority,  has  to  pay  the  costs  of  the  trial. 

This  is  reasonable  and  just,  and  I  submit  that  the  like  pro- 
visions ought  to  be  made  applicable  to  all  cases  under  Public 
Health,  Sanitary,  and  Improvement  Acts. 

The  arbitrator,  dealing  with  cases  under  the  Housing  Act  of 
1890,  is  given  large  powers,  with  a  view  to  arriving  at  a  reason- 
able settlement  between  the  local  authority  ana  the  several 
claimants,  and  he  may  deal  with  fifty  or  100  claims  in  one 
award.  An  appeal  from  the  arbitrator's  decision  is  allowed 
only  when  the  amount  awarded  exceeds  £1,000,  and  then  only 
by  leave  of  the  High  Court;  and  if  the  appellant,  whether 
landowner  or  local   authority,  fail  in  his  or  their  contention. 
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the  defeated  party  has  to  pay  the  costs  incurred  on  the  appeal ; 
but  even  if  successful,  the  local  authority  has  to  pay  £20  for 
costs  if  the  officer  hearing  the  case  so  directs.  The  Local 
Government  Board  is  also  given  a  very  useful  controlling 
power  over  the  costs  of  arbitrations,  and  an  arbitrator  may 
refuse  costs  to  a  claimant  if  he  have  not  promptly  delivered 
pai*ticulars  of  his  claim. 

Under  the  Housing  Act  it  is  provided  that  the  compensation 
payable  for  premises  taken  compulsorily  shall  be  the  fair  market 
value  thereof  in  its  then  actual  condition,  without  the  10  per 
cent,  usually  added  for  compulsory  purchase.  The  great  prin- 
ciple of  betterment  is  also  recognised,  for  where  an  obstructive 
building  is  removed  at  the  cost  of  the  local  authority,  and  tlie 
arbitrator  is  of  opinion  that  its  demolition  adds  to  the  value  of 
other  premises,  he  may  award  that  (to  the  extent  of  such  addi- 
tional value),  the  cost  of  the  demolition  shall  be  borne  by  the 
])remises  so  increased  in  value. 

The  whole  Act  is  a  valuable  one,  and  will  I  hope  be  larpel.v 
made  use  of  in  cities  and  towns  where  unhealthy  areas  and 
obstructive  buildings  exist.  In  London  its  application  is  sub- 
ject to  the  approval  of  the  Home  Office  instead  of  the  Local 
Government  fioard. 

The  **  Allotments  Act,  1887,"  was,  I  believe,  the  first  to  give 
county  authorities  power  to  make  provisional  orders  for  taking 
land,  but  the  order  (as  is  the  case  with  provisional  orders  of 
the  Local  Government  Board)  is  of  no  effect  until  confinned 
bv  Parliament. 
'  This  Act  also  contains  some  provisions  which  should  be 
generally  applicable,  viz. : — 

For  the  compulsory  appointment  of  a  single  or  sole  arbitrator, 
whose  remuneration  is  fixed  by  the  Local  Government  Board, 
and  who  is  required  to  determine  the  amount  of  costs  payable, 
and  has  power  to  disallow  any  expenses  unnecessarily  incurred. 
It  also  provides  (Section  4)  that  if  a  provisional  onler 
be  opposed  in  Parliament  the  Committee  on  the  Bill  may  award 
costs  to  be  paid  by  the  opponents  or  by  the  promoters  as  they 
may  think  fit. 

One  of  the  great  bones  of  contention  on  the  "  Small  Holdings 
Act,  1892,"  was  the  omission  therefrom  of  any  compulsory 
powers  of  taking  land.  This  defect  has  not  yet  been  remedied. 
Mr.  Ritchie's  "Local  Government  Act,  1888,"  under  which 
County  Councils  were  established,  marked  a  great  advance  in 
local  self-government,  but  whilst  many  and  important  powers 
were  given  to  County  Councils  no  larger  powers  of  taking  land 
by  compulsion  were  granted  to  them,  than  were  previously  held 
by  the  smallest  Local  Board  of  Health. 
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Mr.  Fowler's  Act  of  1894  (Parish  Councils  Act),  goes  much 
farther. 

By  Section  9  the  functions  of  the  Local  Government  Board 
as  to  granting  provisional  orders  are  for  many  purposes  extended 
io  County  Councils,  who  may  now  after  public  enquiry  make 
orders  for  compulsory  acquisition  of  lands  for  any  Parish 
Council  purposes.  An  order  so  made  when  confirmed  by  the  ' 
Local  Government  Board  will  have  the  effect  of  an  Act  of  Par- 
liament at  once,  unless  some  person  interested  petition  the  Local 
Government  Board  against  it,  and  then  the  Board  confirms  or 
refuses  the  order  at  its  discretion.  Here  we  have  for  the  first 
time  the  principle  that  land  may  be  taken  compulsorily  for  public 
purposes  without  an  Act  of  Parliament.  Moreover  it  is  pro- 
vided that  there  shall  be  no  additional  allowance,  beyond  the 
actual  value  of  the  property,  in  respect  of  compulsory  purchase, 
and  that  whilst  the  parties  and  their  agents  and  witnesses  may 
be  heard  before  the  arbitrator,  counsel  and  expert  witnesses 
shall  not  appear  except  in  prescribed  cases.  The  clauses  of 
the  Allotments  Act,  1887,  as  to  procedure  and  costs  are 
incorporated. 

You  will  see  that  we  are  by  slow  degrees  getting  on  to  a  more 
rational  state  of  things,  but  the  Acts  I  have  referred  to  are 
applicable  only  to  certain  defined  objects,  and  are  not  available 
for  many,  perhaps  the  most  important,  public  purposes.  At 
present  a  Parish  Council  is  more  favourably  treated  by  Parlia- 
ment than  the  Corporation  of  the  city  of  Liverpool.  What 
I  ask  therefore  is  that  an  Act  should  be  passed  making  the 
recent  scattered  improvements  in  the  law  of  expropriation  apply 
to  all  lands  required  for  necessary  and  useful  public  purposes, 
and  consolidating  and  amending  the  various  Acts  on  the  subject, 
making  them  into  a  clear  and  intelligible  whole,  and  particularly 
that  the  new  Act  should  embrace  the  following  provisions,  viz : — 
L  That  orders  of  the  Local  Government  Board  and  of  County 
Councils  (subject  to  confirmation  by  the  Local  Government 
Board)  for  compulsory  acquisition  of  land  required  by  local 
authorities  for  public  purposes,  made  after  due  notice,  and 
public  enquiry  should  have  the  force  of  law  without  an  Act  of 
Parliament. 

2.  That  application  for  such  orders  may  be  made  at  any  time 
on  giving  the  prescribed  notices,  instead  of  being  confined  as  at 
present  to  the  months  of  September,  October,  and  November. 

3.  That  the  abolition  of  the  additional  price  for  compulsory 
sale  should  be  extended  to  all  the  above  cases,  and  the  Better- 
ment Clauses  of  the  Housing  Act  of  1890,  or  some  analogous 
provisions  applied  thereto  where  appropriate. 

4.  That  the  provisions  of  the  Parish  Councils  Act  of  1894  as 
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to  costs  of  counsel  and  witnesses  should  also  be  made  of  general 
application. 

5.  That  the  Local  Government  Board  or  the  County  Council, 
as  the  case  may  be,  should  be  enabled  to  exclude  the  operation 
of  Section  92  of  the  Lands  Clauses  Act,  1845,  in  any  cases 
where  they  think  fit  to  do  so. 

6.  That  County  Courts  should  be  authorized  to  deal  with  all 
compensation  cases  up  to  £500,  and  that  all  the  authorized 
tribunals  be  enabled  to  dispose  of  the  claims  of  owners,  lessees, 
and  occupiers,  in  respect  of  the  same  property  at  one  and  the 
same  time. 

I  submit  that  these  amendments  of  the  Law  are  reasonable  and 
just,  and  would  tend  to  facilitate  very  largely  the  carrying  out  of 
public  works  and  improvements  by  local  authorities,  and  would 
reduce  the  cost  and  delay  of  acquiring  land,  and  at  the  same 
time  provide  for  full  and  fair  compensation  and  protection  to  all 
parties  interested  in  the  property  to  be  acquired.  The  mere 
existence  of  such  an  Act  as  I  have  suggested  would  do  more 
than  anything  else  to  bring  about  agreements  between  public 
boilies  and  owners  of  land  on  reasonable  terms,  because  land- 
owners would  know  that  if  such  terms  were  not  accepted  the 
public  authority  could  promptly  and  inexpensively  bring  com- 
pulsory powers  into  operation. 


Mr.  WASHiifOToy  Lton  (London)  said  the  powers  suggested  in 
the  paper  should  be  granted.  In  his  opinion  there  was  no  danger  in 
an  infectious  hospital  being  placed  in  any  locality,  if  proper  precau- 
tions and  regulations  for  administration  were  carried  out  internally. 

Mr.  Jas.  Lemoit  (Southampton)  said  that  it  certainly  was  Tery 
refreshing  to  hear  an  eminent  lawver  and  Parhamentary  agent,  likf 
Alderman  Burt,  complaining  of  the  big  fees  charged  by  lawyers.  He 
believed  the  time  was  now  coming  when  an  alteration  of  the  \^^ 
was  eminently  desirable,  especially  when  they  considered  the  obstruc- 
tion they  met  with  when  a  Local  Authority  desired  to  acquire  land 
for  any  useful  purpose.  Take  the  case  of  an  isolation  hospital.  It- 
was  absolutely  impossible  for  a  Local  Authority  to  obtain  land  for 
such  a  purpose,  without  paying  an  enormous  price  for  it,  and  enor- 
mous fees.  This  obstruction  to  the  progress  of  sanitary  science  and 
the  isolation  of  disease,  had  the  effect  of  stopping  what  would  other- 
wise be  many  desirable  improvements,  and  therefore  any  alteration 
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which  could  be  properly  carried  out,  as  suggested  by  Alderman  Burt, 
was  eminently  desirable.  The  expense  attending  arbitrations  was  so 
great  that  owners  of  land  were  induced  to  ask  large  sums,  because 
they  knew  that  a  Local  Authority  would  very  often  rather  pay  than 
run  the  risk  of  going  to  arbitration,  and  being  saddled  with  fees.  He 
was  an  owner  of  property  himself,  and  would  be  very  sorry  to  see 
any  law  established  by  which  a  landowner  would  be  robbed  of  that 
which  he  possessed.  He,  however,  held  his  property  subject  to  the 
reasonable  rights  and  wants  of  the  community,  and  he  did  not  want 
to  stand  in  the  way  of  preventing  disease,  and  thereby  benefiting 
the  whole  of  his  fellow-townsmen.  He  had  prepared  the  following 
resolution,  which  he  hoped  someone  would  second : — "  That  this 
Section  approves  the  conclusions  of  Alderman  Burt's  paper,  and 
recommends  the  Congress  to  pass  a  resolution  in  favour  of  their 
adopt  ion.  ** 

Dr.  J.  BROWjf  (Bacup)  seconded  the  resolution.  The  conclusions 
at  which  Alderman  Burt  had  arrived  ought  to  meet  with  the  approval 
of  everyone  present.  He  had  had  some  experience  of  the  methods 
which  were  resorted  to  by  owners  of  property  to  prevent  the  carrying 
out  of  public  improvements,  unless  extortionate  compensation  was 
paid.  A  case  came  under  his  notice  only  a  short  time  a<^o,  where  the 
cost  of  acquiring  a  very  small  piece  of  land  was  something  like  four 
times  the  amount  of  money  which  had  been  paid  for  it  previously. 
In  the  North  of  England  some  of  the  great  landowners  were  begin- 
ning to  realise  that  whi*bt  property  bad  its  rights  it  also  had  its 
duties  to  the  commonwealth.  In  many  instances  they  had  been 
very  generous  when  improvements  for  the  public  good  were  concerned. 
One  mu^t  see  that  there  was  a  great  difEerence  in  the  acquisition  of 
a  piece  of  land  for  infectious  diseases'  hospitals,  and  land  that  might 
be  required  for  mere  street  improvements :  but  he  believed  that  the 
time  was  coming  when  tiiere  would  be  an  alteration  of  the  law  con- 
cerning the  acquisition  of  land  for  all  pubhc  purposes  in  regard  to 
sanitation. 

Alderman  Burt  (Bichmond)  speaking  as  to  sites  for  Small-pox 
Hospitals,  said  that  Local  Authorities  advised  by  Medical  Officers  of 
Health  of  intelligence  and  common  sense  were  not  likely  to  propose 
anything  unreasonable.  If  they  did,  there  was  always  an  enquiry  by 
the  Local  Government  Board  as  to  whether  the  land  should  be  taken 
or  not.  That  made  the  matter  safe  for  the  landowner  and  for  the 
public.  He  might  mention  that  Parish  Councils  had  greater  powers 
in  regard  to  this  subject  than  the  City  of  Liverpool,  and  it  was  absurd 
that  such  a  state  of  things  should  continue.  His  object  in  bringing 
the  matter  before  the  Congress  was  that  it  mis^ht  go  forward  to  the 
Local  Government  Board  and  Members  of  the  Government  in  order 
that  if  possible  (assuming  that  Welsh  disestablishment  and  discussions 
on  the  powers  of  the  House  of  Lords  did  not  take  up  all  the  time)  a 
short  Bill  might  be  passed  next  session  on  the  lines  of  his  suggestions, 
which  were  he  considered  the  minimum  of  reasonable  reforms  in  the 
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existing  ]aw.  fie  would  be  glad  if  Members  of  the  Section  would 
hand  copies  of  his  paper  to  the  Clerks  of  Town  Councils  and  Local 
Boards  in  their  respective  localities. 

On  the  suggestion  of  the  Chairman  the  wording  of  the  resolution 
was  altered  so  that  it  should  read  : — *'  That  this  Section  approyps  the 
conclusions  of  Alderman  Burt's  paper  on  the  laws  relating  to  the 
acquisition  of  land  for  isolation  hospitals,  workmen's  dwellings,  and 

?ublic  improvements,  and  recommends  the  Council  of  The  Sanitarr 
nstitute  to  take  measures  to  secure  the  early  adoption  thereof.'* 
In  this  form  the  resolution  was  carried. 

Note. —  The  opmum  of  the  Council  upcn  the  remfhUion  pasted  at  the 
Ckmgreun  uiU  be  puUiehed  in  Vol,  XTH.,  PaH  I. 


On  "  Quarantine  in  the  Argentine  Bepublicy*  by  F.  P.  Hansen, 

Argentine  Consul. 

Preliminary  Remarks. — The  constantly  increasing  importance 
of  the  commercial  relations  between  this  country  and  my  native 
land,  the  Argentine  Kepublic,  induce  me  to  offer,  though  not  a 
medical  man,  a  few  remarks  on  the  Argentine  precautionary 
system  against  the  introduction  or  spread  of  pestilential  dis- 
orders. 

Extent  of  the  Country. — I  may  premise  that^  though  a  large 
country,  having  an  area  of  one  million  one  hundred  aud 
seventeen  thousand  square  miles  (1,117,000),  embracing  from 
the  22nd  to  the  5/)th  southern  parallel,  and  measuring  in  its 
extreme  length  two  thousand  two  hundred  and  eighty-one 
(2,281)  miles  by  nine  hundred  and  fifty  (950)  in  its  greatest 
width,  the  Argentine  Republic  is  quite  frce  from  pestilential 
diseases  or  epidemics,  being  fortunately  situated  in  the  southern 
temi)erate  zone ;  with  the  sole  exception  of  the  extreme  north, 
where,  for  a  distance  of  one  hundred  (100)  miles  it  lies  within 
the  tropics. 

Climates. — ^In  such  a  considerable  territory,  as  large  as  those 
of  the  United  Kingdom,  France,  Germany,  Austria,  Italy  ami 
Spain  put  together — there  are,  of  course,  a  variety  of  climates. 
However,  roughly  speaking,  we  find  that  if  we  were  to  traverse 
the  country  from  north  to  south  we  should  cross  400  miles  of 
a  hot  climate,  400  miles  of  warm  to  hot,  500  mild  (comprising 
the  City  of  I3uenos  Aires,  the  capit-al),  (>00  mild  to  cold,  ana 
381  cold.  This  division  must  not,  of  course,  be  taken  as 
absolute  ;  for  even  in  the  hot  zone  we  find  cool  or  cold  weather 


F.   P.   HANSEIT.  553 

in  the  mountainous  regions  ;  as,  for  instance,  we  find  it  hot  in 
the  City  of  Salta,  976  miles  N.N.W.  of  Buenos  Aires,  where 
Mr.  Jabez  S.  Balfour  is  at  present  in  confinement,  while  if  we 
travel  a  few  miles  towards  the  surrounding  mountains,  we  will 
get  as  cold  weather  as  we  want. 

Diseases. — The  country  has  no  special  diseases.  Speaking 
generally,  fevers  are  more  prevalent  in  the  North  than  in  the 
South,  while  consumption  is  almost  unknown.  On  the  other 
hand,  in  the  South  there  are  not  many  fevers,  but  diseases  of 
the  digestive  and  respiratory  organs  are  more  prevalent  than  in 
the  North. 

Small'pox. — There  is  not  much  small-pox  anywhere,  as  the 
people  are  at  one  with  the  authorities  with  regard  to  the  efficacy 
of  vaccination  as  a  preventive  of  that  complaint.  This  feeling 
has  grown  stronger  ever  since  a  few  years  ago  when  the 
National  Government  established  a  Conservatory  of  Vaccine, 
where  specially  selected  calves  are  kept  for  the  purpose  of 
providing  animal  vaccine,  which  is  distributed  under  the  auspices 
of  the  National  Board  of  Health  to  all  the  municipal  authorities 
throughout  the  country,  the  said  authorities  being  charged  with 
the  care  of  the  public  health  within  their  respective  towns  and 
districts. 

The  National  Board  of  Health, — The  National  Board  of 
Health  is  supreme  in  all  quarantine  affairs.  The  regulations, 
of  which  I  will  now  proceed  to  give  a  summary,  are  based  on 
the  time-honoured  precept  that "  prevention  is  better  than  cure/' 
They  may,  perhaps,  appear  somewhat  stringent  here  in  the 
United  Kingdom  where  quarantine  does  not  obtain. 

Necessity  for  good  preventive  measures, — It  should  be  re- 
membered that  our  experience,  in  the  Argentine  Republic,  of 
foreign  epidemical  diseases  has  been  such  as  to  oblige  us  to 
take  every  possible  precaution  against  the  introduction  of 
yellow-fever,  cholera,  &c.,  to  our  shores.  In  1871,  a  few 
passengers,  from  a  yellow-fever-infected  country,  landing 
surreptitiously  at  the  city  of  Buenos  Aires,  brought  on  an 
epidemic  which  cost  us  the  lives  of  about  18,000  inhabitants. 
In  1886,  a  cholera-infected  ship  from  the  MediteiTanean,  caused 
an  outbreak  of  cholera,  in  which  several  thousands  perished. 

Quarantine  regulations. — The  port  of  Buenos  Aires  is  sole 
port  of  entry  for  vessels  coming  from  "  suspicious  "  or  infected 
]K>rts,  and  in  case  of  a  very  serious  outbreak  of  pestilence  in 
any  country,  all  Argentine  ports  may  be  closed  to  vessels 
coming  therefrom. 

Suspicious  Ports. — A  "suspicious"  port  is  one  which  has  easy 
and  frequent  communication  with  an  infected  place,  or  does  not 
take  the  requisite  precautions  in  communicating  with  it. 
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Inftcted  Ports. — An  "  infected  "  port  is  one  where  one  or  more 
cases  of  yellow-fever,  cholera,  or  Asiatic  plague  have  recently 
occurred.  On  a  port  being  declared  "suspicious"  or  "infected," 
the  sanitary  precautions  apply  to  vessels  leaving  them  eight 

days  before  the  date  of  declaration  for  cholera ;  ten  days  for 

•  * 

yellow  fever,  and  twenty  days  for  the  plague;    these  being 
deemed  the  incubatory  stages  or  periods  of  the  said  diseases. 

Jn/ected  Ships. — An  "infected"  ship  is  one  on  board  of  which 
any  case  of  pestilential  disease  has  occurred  during  the  voyage 
or  after  arrival. 

Suspicious  Ships. — A  "suspicious"  one  is  (a)  one  arriving 
from  a  "suspicious"  or  infected  port,  though  no  pestilential 
cases  may  have  occurred  on  board;  or  (b)  one  which  though 
coming  from  a  "clean"  port  has  communicated  with  a  "sus- 
picious" or  "infected"  port  or  vessel;  or  (c)  one  on  board  of 
which  there  have  been  deaths  from  causes  not  stated,  or  repeated 
cases  of  a  disease ;  or  {d)  one  not  bringing  a  bill  of  health  from 
each  port,  with  the  visa  of  the  Argentine  Consul ;  or  («)  tho«e 
conveying  articles  such  as  infected  clothing,  bedding,  &c.,  or 
raw  hides  or  furs. 

Ships  carrying  100  or  more  Persons. — Ships  carrying  100  or 
more  persons,  including  the  crew,  must  have  a  doctor  and 
the  necessary  medical  appliances.  Those  enjoying  "packet" 
privileges  granted  by  the  Argentine  Government,  must  also 
carry  a  fumigating  "  stove." 

BUls  of  Health. — Every  ship  leaving  an  Argentine  port  must 
take  a  "  bill  of  health."  "Should  there  be  in  the  i>ort  or  vicinity 
a  disease  of  an  epidemical  character,  the  fact  must  be  set  forth 
in  said  document  by  the  port  sanitary  authority.  Every  vessel 
entering  an  Argentine  port  must  have  a  bill  of  health  from  the 
port  of  origin  and  each  port  of  call,  duly  "  vis^d "  by  the 
Argentine  Consul,  who  must  note  on  the  back  of  the  document 
anything  he  may  have  to  remark  in  connection  with  the  public 
health. 

Consular  Health  Report. — All  Argentine  Consuls  send  in  a 
monthly  report  to  the  National  Board  of  Health  at  Buenos 
Aires,  with  respect  to  the  state  of  the  public  health  in  their 
respective  districts,  noting  specially  the  progress  of  diseases  of 
an  epidemical  character  or  tendency,  and  give  immediate  tele- 
graphic advice  of  any  case  appearing  of  yellow  fever,  cholera, 
or  plague. 

Medical  Agents  in  Foreign  Ports. — The  National  Board  of 
Health  may,  when  requisite,  station  a  special  medical  agent  at 
any  foreign  port. 

Travelling  Sanitary  Inspectors. — On  certain  routes  and  at 
certain  times    it    may  place  travelling  sanitary  inspectors  on 
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board  the  steamers,  with  orders  to  prevent  the  shipment  of 
steerage  passengers  appearing  to  be  afflicted  by  any  contagious 
disease  or  to  be  just  recovering  therefrom  ;  to  carefully  take 
note  of  the  health  of  the  passengers  and  crew;  see  to  the 
proper  sanitation  of  the  vessel ;  give  their  professional  services 
when  requested  ;  and  isolate  cases  of  contagious  or  pestilential 
f'isease,  and  see  that  the  cabins  where  they  have  occurred  be 
•  troperly  disinfected  and  the  bedding,  &c.,  disinfected  also  or 
Uuriit. 

Arrival  of  Vessels, — On  the  arrival  of  a  vessel  from  a  foreicrn 
port  it  is  met  outside  by  the  Health  visit  and  questioned 
(without  being  boarded)  as  to  origin,  and  state  of  health  of 
those  on  board.  When  the  reply  is  satisfactory  the  health 
officer  goes  on  board,  gets  the  bill  or  bills  of  health,  and  makes 
the  necessarv  investi<J^ations  and  examination.  Should  the 
vessel  be  all  right  as  regards  health  of  passengers  and  crew, 
but  in  any  insanitary  condition,  the  persons  on  board  may  land, 
but  the  cargo  must  not  be  discharged  until  the  vessel  has  been 
placed  in  a  sanitary  condition. 

Quarantine, — Should  the  visit  on  board  show  want  of  good 
faith  in  the  information  furnished,  the  examination  is  suspended, 
the  vessel  is  ordered  off  to  the  nearest  quarantine  anchorage, 
and  the  health  officer  who  went  on  board  is  detained  in  quaran- 
tine to  wait  the  report  of  the  Medical  Officer  of  the  Floating 
Hospital  or  Hospital  Ship. 

Should  the  reply  first  given  from  on  board  to  the  health  visit 
be  unsatisfactory,  or  the  ship  come  from  a  suspicious  or  an 
infected  port,  it  is  not  boarded  but  ordered  off  to  the  nearest 
quarantine  anchorage,  to  be  visited  by  the  officer  of  the  Hospital 
sliip  should  there  be  no  Sanitary  Inspector  on  board. 

Vessels  from  Suspicious  or  Infected  Poi'ts. — Ships  coming 
from  a  '*  suspicious  "  or  an  "  infected  "  port,  and  not  having  a 
Sanitary  Inspector  on  board  have  to  undergo  ten  days'  quaran- 
tine for  yellow  fever;  eight  for  cholera;  and  twenty  for  asiatic 
plague ;  to  be  counted  from  the  latest  complete  disinfection  of 
the  ship  by  the  Argentine  sanitary  officers.  When  carrying  a 
Sanitary  Inspector  the  period  of  quarantine  is  counted  from  the 
date  of  the  ship's  departure  from  last  "suspicious"  or  "infected  " 
port,  if  the  voyage  be  shorter  than  said  period  and  the  health  of 
those  on  board  has  been,  and  is,  all  right,  for  instance,  should 
the  ship  come  from  a  cholera  infected  port  after  a  six  days' 
voyage,  the  detention  in  quarantine  lasts  only  ttoo  days  instead 
of  eight.  If  the  voyage  has  been  longer  than  the  respective 
period  of  quarantine  and  no  cases  have  occurred  on  board, 
quarantine  is  dispensed  with  and  the  ship  granted  free  pratique. 
Should  cases  have  occuiTed  on  board,  the  quarantine  period 
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counts  from  the  date  of  the  last  complete  disinfection  following 
on  the  last  case. 

Tlie  Passengers. — "  Healthy,'  quarantined  passengers  are 
landed  and  housed  at  the  Lazaretto  or  Quarantine  grounds  at 
the  island  of  Martin-Garcia,  some  forty  miles  from  Baenos 
Aires  city;  or  remain  on  board  should  the  Lazaretto  befall. 
Those  ill  of  non-pestilential  disorders  are  housed  in  separate 
buildings^  the  contagious  cases  away  from  the  non-contagious. 
Those  ill  of  pestilential  malady  are  taken  to  the  Floating 
Hospital.  Should  any  contagious  case  appear  amongst  the 
"  healthy  "  passengers,  whether  pestilential  or  not,  the  patient 
IS  removed  immediately  to  the  respective  infirmary  or  the  Float- 
ing Hospital,  as  the  case  may  oe;  and  his  or  her  fellow- 
passengers  are,  as  well  as  their  attendants,  kept  apart  from 
the  rest. 

Disinfection  of  Effects, — All  the  personal  effects  of  quaran- 
tined passengers  are  disinfected  on  arrival ;  and  those  of  the 
sick  are  again  disinfected  on  leaving. 

Convalescent  Cases. — Persons  convalescent  of  pestilential  dis- 
orders undergo  full  quarantine  in  the  Floating  Hospital  prior 
to  landing. 

Ships  in  Port. — Ships  in  port  are  visited  daily  by  a  Health 
OiBcer.  Should  a  disease  of  a  pestilential  nature  appear  on 
board,  the  ship  must  go  to  the  nearest  quarantine  anchorage. 
If  not  of  a  pestilential  nature,  and  the  disease  should  exist  on 
land  at  the  time,  the  sick  are  taken  to  hospital  and  a  Healtb 
Officer  is  placed  on  board ;  should  it  not  exist  on  land,  commu- 
nication with  the  shore  or  with  "  clean  "  ships  is  prohibited. 

Sickness  on  Board. — No  sick  person  may  be  kept  on  board  or 
be  removed  from  a  ship,  except  by  authority  of  the  Health 
Officer  ;  nor  may  any  medical  man  go  on  board  for  professional 
purposes  without  givingr  notice  to  the  Port  Sanitary  Authority 
and  being  accompaniecl  by  one  of  its  officers,  except  in  cases 
requiring  surgical  assistance. 

Departure  of  Quarantined  Ships. — Ships  in  quarantine,  about 
to  sail,  may  receive  passengers,  but  the  boats  or  tenders  con- 
veying them  on  board  must  undergo  quarantine  on  returning, 
and  no  boats  or  tenders  belonging  to  the  ship  itself  are  alloweil 
to  communicate  with  the  shore. 

Expenses. — Quarantine  and  disinfection  expenses  are  charged 
to  the  ship  giving  rise  to  them. 
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On  ^^  Jaundice  and  Bile-Staining  as  a  sign  of  disease  in  7neatj* 
bif  R.  Sydney  Maksden,  M.B.,  D.Sc,  D.P.H.,  F.R.S.Ed., 
Medical  Officer  of  Health  for  Birkenhead. 

(Member.) 

Or  all  the  various  alterations  in  the  condition  of  meat  which 
attract  attention,  the  colour  is  one  of  the  most  prominent,  as  it 
immediately  catches  the  eye  of  the  meat  inspector.  Any  devia- 
tion from  the  "  normal "  in  this  respect  is  sure  at  once  to  arrest 
his  attention  and  cause  him  to  make  further  and  more  careful 
examination. 

It  is  for  this  reason  that  I  have  chosen  my  present  subject 
for  consideration,  as  well  as  from  the  fact  that  I  am  constantly 
being  asked  by  my  brother  officers  in  other  sanitary  districts, 
what  action  we  take  in  Birkenhead  with  regard  to  the  seizure 
of  bile-stained  meat. 

It  must  always  be  remembered  that  jaundice  and  bile-staining 
is  not  in  itself  a  disease,  but  merely  a  symptom  of  some  other 
disease,  and  consequently  veiy  great  care  has  to  be  exercised  to 
discover  the  primary  cause^  before  judging  of  the  importance  to 
be  attached  to  varying  degrees  of  yellowness. 

In  certain  breeds  of  cattle  the  fat  and  other  tissues  are 
naturally  of  a  yellowish  hue,  as  in  the  cases  of  Jersey  and 
Guernsey  beas^,  these  being  generally  of  a  darkish  yellow ; 
whilst  cattle  from  certain  parts  of  Canada  and  the  United 
States,  Colorado,  Buenos  Aires,  and  South  America  vary  in 
the  tinge  of  the  fat  from  saffron  yellow  to  that  of  rich  gold. 

In  such  cases  the  discolouration  must  be  looked  upon  as  a 
peculiarity  rather  than  a  disease,  and  if  found  in  a  large  num- 
oer  of  animals  from  the  same  lot,  would  generally  call  for  no 
special  action  as  regards  condemning  the  carcases. 

Sometimes  the  discolouration  is  due  to  the  nature  of  the  food 
taken,  as  is  frequently  seen  in  the  case  of  "prize"  animals 
which  have  been  fed  on  condiments,  and  also  in  animals  fed  on 
brewery  grain  and  spent  malt,  whilst  patches  of  circumscribed 
yellowness  will  generally  be  found  to  be  due  to  contact  with 
the  gall  bladder,  or  to  effusion  of  gall  from  it. 

Failing  these  causes,  the  discolouration  must  be  looked  upon 
as  a  result  of  functional  or  organic  disease  of  the  liver,  which 
may  be  due  to  a  variety  of  causes,  such  as  cold,  splenic  fever, 
Texan  fever,  puerperal  fever,  and  the  like. 

Certain  breeds  of  sheep  which  are  exposed  to  much  cold  and 
damp  often  suffer  a  good  deal  from  jaundice,  as  is  frequentlv 
seen  in  the  case  of  Cheviots,  and  also  in  sheep  fed  on  the  cold, 
low,  damp  flats  of  Lincolnshire.  Pigs,  too,  which  are  exposed  to 
severe  cold  or  sudden  chill,  will  often  be  found  badly  jaundiced 
in  the  carcass. 
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In  the  case  of  animals  which  have  suffered  from  fever  or 
from  severe  cold  there  will  be  other  chan<:es  in  the  tissues 
along  with  the  yellow  discolouration  which  will  at  once  point  to 
the  condemnation  of  the  carcass;  but  in  the  case  of  animals 
which  may  be  considered  as  normally  having  a  yellow  tinge 
in  the  fat,  and  in  which  there  are  not  marked  symptoms  of 
other  disease,  it  is  frequently  a  nice  point  to  decide  whether  the 
meat  should  pass  or  not. 

Much  de))enrls  on  the  appearance  of  the  carcass  after  it  has 
had  twelve  hours  to  set  (and  I  may  here  remark  that  jaundiced 
meat  as  a  rule  sets  well).  If  after  this  lapse  of  time  the  meat 
dries  and  looks  well,  and  the  flesh  on  being  cut  presents  a  fairly 
natural  colour,  not  too  dark,  greenish  yellow  or  brown,  then 
there  seems  no  reason  why  one  should  condemn  the  carcass  as 
unfit  for  food  simply  on  account  of  its  yellow  colour. 

In  the  case  of  pigs,  however,  the  tissues  will  generally  be 
found  sodden  and  wet,  due  to  the  much  greater  influence  which 
cold  has  upon  these  animals,  and  the  method  of  dressing  the 
carcass  may  also  exert  some  influence  upon  it;  but  the  meat 
does  not  present  a  healthy  appearance,  and  for  these  reasons  we 
scarcely  ever  pass  a  jaundiced  pig. 

But  in  dealing  with  sheep,  unless  the  discolouration  is 
marked,  together  with  other  changes  in  the  flesh,  it  is  not  usual 
to  condemn  the  carcass  for  this  cause  alone.  It  will  verv 
frequently  be  found,  however,  that  the  liver  of  a  jaundiced 
sheep  is  fluky. 

Tnere  is  a  marked  difference  between  carcasses  suffering  from 
ordinary  jaundice  and  from  that  so  common  in  cattle  coming 
from  the  districts  around  the  Mexican  Gulf  and  affected  with 
Texan  fever ;  these  differences  may  be  shortly  summarised  as 
follows : — 


Ordlnftry  Janndlce. 


Texan  Fever. 


I 
Bune  Yellow.  Natural. 


Chocolate  Br«»wn  or 

Bronze,  often  do! 

well  set. 


^^'-^ ^{^"•zVe^r' 

Fat saffron  Yellow.       1 1  "^^l^^^T."^ 

Bile '       ThinandGr^n.       Ij™^^^!^''^ 

I  would  just  add,  in  conclusion,  that  it  is  very  unwise  to  give 
an  opinion  on  jaundiced  animals  from  an  examination  made  by 
gas  or  other  artificial  light. 
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Dp.  J.  Bhowx  (Bacup)  asked  Dr.  Marsden  whether  or  not  this  roea^ 
had  ever  been  found  to  taste  bitter.  He  had  had  soinethins:  to  do  irf 
inspecting  meat,  and  he  must  say  that  he  had  never  seen  bile-stained 
meat  exposed  for  sale,  nor  had  he  ever  come  across  a  person  who  had 
had  any  meat  which  had  tasted  of  bile.  He  would  therefore  like  to 
know  whether  in  bile-stained  meat  the  taste  was  at  all  objectionable. 

Dr.  B.  S.  Marsden  (Birkenhead),  in  reply,  stated  that  the  taste  of 
bile-stained  meat  depended  very  much  upon  the  degree  to  which  the 
disease  had  gone.  Bile-staining  ordinarily  would  not  go  sufficiently 
far  to  materially  affect  the  taste  of  the  meat.  But  where  they  got 
bad  cases,  as  they  sometimes  did,  where  the  flesh  was  distinctly 
tinged,  there  was  a  decidedly  objectionable  taste,  and  then  there  could 
be  no  doubt  that  the  meat  ought  to  be  condemned,  as  if  eaten  it  set  up 
enteritis.  In  Liverpool,  and  in  his  district  particularly,  they  received 
very  large  quantities  of  meat  which  was  extremely  bile-stainpd  and  in 
very  bad  condition  and  which  they  had  to  condemn.  That  was 
especially  the  case  in  the  foreign  cattle  coming  from  the  districts 
around  the  Mexican  Gulf.  They  had  about  250,000  carcases  per  year 
in  Birkenhead,  about  ten  per  cent,  of  which  were  more  or  less  bile- 
stained,  and  it  was  possible  out  of  that  number  some  few  might  escape 
examination  and  get  into  other  districts,  thereby  giving  rise  to 
con:»iderabie  difficulties.  Medical  Officers  had  told  him  that  the 
mesit  having  already  passed  inspection  at  Birkenhead  they  sometimes 
did  not  quite  know  what  to  do  with  it.  His  advice  was  that  wherever 
they  found  the  characteristics  of  bile-stained  meat  as  affecting  the 
flesh  colour,  invariably  condemn  it,  but  in  an  ordinary  case  he  saw  no 
reason  why  they  should  condemn  a  carcase  simply  for  a  little  colouring 
matter  of  the  bile  being  in  it. 


On  "  Cholera  in  Hullj  1893,  from  an  Inspector  8  point  of  vietc" 

by  W.  H.  CuRTiN. 

(Associate.) 

ABSTRACT. 

The  County  Borough  of  Kingston-upon-Hull  was  founded  in 
the  year  1299.  Its  present  estimated  population  is  212,732  per- 
sons, its  area  is  7901  acres,  and  its  rateable  value  is  £797,732. 
It  is  very  flat,  and  being  below  high  water  mark  difficult  to 
drain,  the  outfalls  being  tide-locked  six  hours  out  of  every 
twelve,  80  that  pumping  has  to  be  resorted  to. 

The  town  is  built  upon  a  bed  of  alluvial  clay  from  6  to  10 
feet  thick,  under  whien  is  found  boulder  clay  at  an  average 
depth  of  25  feet,  with  an  underlying  stratum  of  chalk  over  300 
feet  in  thickness. 


560  CHOLESA  IS  HULL. 

The  water  supply  is  abundant  in  quantity  and  excellent  in 
quality,  and  is  pumped  direct  into  the  mains  from  the  bores 
at  Spring  Head  and  Mill  Dam  Springs,  distant  about  four 
miles  away.  Two  samples  are  taken  every  week  and  submitted 
to  the  Borough  Analyst  for  examination. 

The  first  epidemic  of  cholera  of  which  we  have  any  data, 
occurred  in  1832.  From  August  to  the  end  of  October,  about 
500  persons  are  said  to  have  died  from  that  disease.  At  that 
time  the  town  was  in  a  most  unsanitary  condition.  The 
graveyards  were  overcrowded,  there  was  no  proper  system  of 
drainage,  or  water  supply,  no  collection  of  night  soil  or  refuse, 
privies  were  built  inside  houses,  and  pigs  allowed  to  live  in 
cellars  and  garrets. 

With  such  conditions  existing  it  will  be  understood  that 
little  was  done  to  prevent  the  spread  of  the  disease,  althouorh  I 
find  "  that  the  Guardians  of  the  Poor  not  only  sent  chloride  of 
lime  to  the  houses  of  such  poor  persons  as  they  knew  to  be  in  a 
dirty  condition,  but  also  sent  women  to  ensure  its  proper  ap[»li- 
cation."  This  with  free  medicine  and  a  day  of  fasting  and 
humiliation  seems  to  have  been  about  all  the  precautions 
adopted. 

The  next  epidemic  lasted  from  June  to  October,  1849,  when 
over  1,860  persons  died.  The  distress  was  appalling,  and  the 
sanitary  conditions  were  if  possible  worse  than  in  1832. 

The  chief  source  of  water  supply  was  the  River  Hull,  which 
received  above  the  intake  the  sewage  of  Beverley,  a  town  of  over 
8,000  inhabitants,  in  addition  to  that  of  thirty  or  forty  villages. 
The  supply  was  intermittent,  being  restricted  to  two  days  a  week. 
The  town  was  grossly  overcrowded ;  many  streets  were  neither 
paved  nor  drained,  and  large  accumulations  of  filth  of  the  vilest 
character  were  allowed  to  remain  in  the  most  densely-populated 
parts  of  the  town.  No  wonder  then,  that  forty-one  persons 
out  of  forty-three  died  from  the  disease  out  of  a  population  of 
81,000.     In  one  week  alone  over  600  deaths  took  place.* 

In  1892  the  epidemic  at  Hamburg  alarmed  the  people  of  this 
country,  and  in  no  place  was  the  danger  of  importation  greater 
than  Hull,  it  being,  from  its  geographical  position,  the  port  of 
transit  for  all  Germany,  as  no  less  than  twelve  large  steamers 
sail  between  the  German  ports  and  Hull  every  week. 

The  Sanitary  Committee  were  alive  to  the  situation,  and  at 
once  adopted  precautionary  measures,  every  ship  coming  from 
German  or  Baltic  ports  being  inspected  by  the  Medical  OflScer 

*  Sir  Henry  Cooper,  in  an  address  to  the  British  Association,  1853: 
**  According  to  a  monument  erected  in  the  General  Cemeteiy  the  number  of 
deaths  was  over  2,000." 
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of  Health  and  Port  Inspectors.  A  large  number  of  men  were 
employed  to  lime-wash  courts,  alleys,  &c.,  systematic  flushing 
of  house  drains  was  undertaken,  and  an  inspection  of  each 
district  was  made  by  the  members  of  the  Sanitary  Committee, 
which  was  continued  until  the  end  of  November,  when  it  was  felt 
that  the  danger  for  that  year  was  over ;  but  two  labourers  were 
retained  in  each  district  to  do  such  work  as  the  Chief  Inspector 
or  District  Inspector  considered  necessary.  This  was  continued 
until  July,  1893,  when  an  epidemic  of  diarrhoea  broke  out, 
there  being  for  the  fortnight  ending  the  26th,  forty-four  deaths 
registered  from  that  disease.  Handbills  of  precautions  were 
distributed  to  every  house  in  the  town,  and  eight  extra  men 
were  engaged.  This  was  the  formation  of  the  cholera  column, 
which  has  been  so  highly  commended  by  the  entire  medical 
press  of  the  country.  For  sanitary  purposes,  the  town  is 
divided  into  four  districts,  and  the  column  consisted  of 
District  Inspector,  two  Sanitary  Officers,  two  Flushers,  two 
Limewashers,  and  one  Disinfector,  furnished  with  a  complete 
equipment  of  tools  for  their  work.  Arrangements  were  macle 
so  that  the  column  could  be  assembled  at  a  given  point,  within 
half-an-hour,  and  in  several  cases  surprise  calls  were  made,  and 
every  man  drilled  to  his  particular  work. 

On  August  16th  a  case  of  acute  choleraic  symptoms  was 
notified  by  the  parish  doctor  at  a  lodging  house  in  Drypool.  The 
case  was  isolated  and  precautions  were  taken  to  prevent  any 
spread ;  but  a  few  days  later  another  case  manifested  itself  in 
another  loilging  house  about  100  yards  distant  from  the  first.  The 
patient  was  removed  to  the  Cholera  Hospital  and  like  the  first 
recovered.  Careful  enquiries  failed  to  establish  any  communica- 
tion between  the  two  cases.  The  next  case  was  that  of  a  boy, 
aged  eleven  years,  who  was  seized  on  the  morning  of  the  26th  with 
purging,  cramps,  and  vomiting :  medical  aid  was  called  in  but 
he  diea  before  being  seen  by  the  doctors.  An  inquest  and  post- 
mortem was  orderea  by  the  Coroner.  Dr.  Mason  forwarded  to 
the  eminent  bacteriologist,  Dr.  Klein,  the  stomach,  bowels,  and 
contents  for  examination ;  on  the  28th  that  gentleman  wired 
^*  suspicious  case,"  on  the  31st  he  wrote  that  he  was  of  opinion 
that  the  case  was  one  of  "  Cholera  Asiatica."  On  September  1st 
another  case  broke  out,  which  was  also  fatal,  and  bacteriological 
examination  proved  it  also  a  case  of  cholera.  This  was  followed 
two  days  later  by  a  second  fatal  case  in  the  same  house,  the 
victim  being  a  daughter,  aged  19  years,  who  had  attended  her 
mother.  The  duration  of  the  attack  was  about  9  hours.  As 
soon  as  death  took  place,  I  made  arrangements  for  the  removal 
of  the  body;  this  done,  we  fastened  up  the  house.  The 
following  morning  (Monday)  we  removed  everything  in  the 
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house  to  the  Destructor,  and  destroyed  it.  After  which  we 
scraped  the  walls,  and  lime-washed  them  with  hot  lime-wash,  to 
which  had  been  added  a  strong  solution  of  bichloride  of  mer- 
cury. The  floors  and  all  the  woodwork  were  scrubbed  by  oar 
men  with  hot  water,  and  the  bi-chloride  in  proportions  of  aboat 
1  to  500.  Two  sisters  of  the  case,  who  had  come  from  Leeds 
to  attend  the  mothers  funeral,  but  who  did  not  arrive  until 
after  the  interment,  were  detained  4  days,  and  kept  under 
supervision,  and  before  they  were  allowed  to  return,  were 
bathed,  and  their  clothing  disinfected.  Their  departure  was 
notified  by  telegram  to  Dr.  Cameron. 

I  may  here  give  briefly  the  results  of  my  observations  of  the 
dibcase.  Almost  every  attack  commenced  between  the  hours 
of  11  p.m.  and  2  a.m. ;  in  some  instances,  purging  commenced 
first,  in  others  vomiting.  The  rice-water  discharges  are 
abundant,  and  give  ofF  little  or  no  smell ;  in  appearance,  they 
are  like  a  quantity  of  boiled  rice  in  a  colourless  liquid,  although 
in  one  instance  the  liquid  was  a  rich  pink  colour. 

The  cramps  are  very  prominent,  the  muscles  of  the  legs  and 
arms  being  drawn  up  as  large  as  an  egg;  they  come  on  at 
intervals  of  from  2  to  3  minutes,  and  continue  about  a  minute. 
The  arms  and  legs  are  very  cold,  the  nails  are  blue,  and  become 
black.  The  voice  is  very  feeble.  About  an  hour  before  death 
the  cramp  ceases,  the  fingers  and  toes  become  clenched,  the 
eyes  glaze,  the  voice  is  gone,  and  life  exhausted,  passes  away. 
After  death  rigar  mortis  quickly  sets  up,  and  soon  passes  away ; 
and  in  some  cases  the  body  exudes  a  dark  sticky  fluid,  and 
becomes  almost  black.  In  the  last-mentioned  case,  about  20 
minutes  after  death,  the  body  moved,  and  one  leg  moved  over  9 
inches. 

By  September  the  4tli,  our  arrangements  were  complete, 
every  case  of  diarrhoea  was  notified  and  paid  for.  For 
eight  weeks  the  offices  of  the  sanitary  department  were 
never  closed,  disinfectants  and  medicine  were  given  away 
free  of  charge  at  the  various  Police  and  Fire  stations,  special 
mortuaries  were  erected  at  the  eastern  and  western  cemeteries. 
The  "Ambulance"  Staff  was  in  telephonic  communication 
with  each  Police  Station.  The  total  number  of  cases  were, 
cholera  17,  deaths  12;  choleraic  diarrhoea  137  cases  and  4 
deaths ;  simple  diarrhoea  396  cases  and  137  deaths,  as  against 
6,300  cases  2,000  deaths  in  1839.  Never  did  Committee, 
Medical  Officer  of  Health,  and  Chief  Inspector  work  harder, 
never  was  any  Executive  better  supported  by  the  rank  and  file ; 
every  man  did  his  duty  with  a  zeal  and  earnestness  which  has 
earned  the  full  approbation  of  the  Local  Government  Board 
and  of  the  Town.     The  total  cost  of  the  special  precautions 
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exceeded  £2,000,  as  everything  that  had  been  in  contact  with  a 
case  was  destroyed  and  replaced  at  the  cost  of  the  authority. 
The  **  Lancet "  said :  The  vigour  displayed  dispels  all  doubt^ 
disarms  all  resistance,  and  convinces  the  poorest  and  most 
ignorant  that  what  is  done  is  done  for  the  best. 


Dr.  Wbitesidb  Himis  (Bradford)  said  he  did  not  care  to  say  any- 
thing to  make  people  undervalue  the  importance  of  the  elEcacy  of 
local  arrangements  when  resisting  cholera ;  but  his  experience  up  to 
the  present  time,  and  he  thought  that  also  of  the  writer  of  the  paper, 
was  to  this  effect,  that  cholera,  besides  the  specific  cause,  had  also 
secondary  causes  in  spreading  the  epidemic,  without  which  no  amount 
of  yirus  introduced  into  any  locaUty  would  cause  epidemic.  Looking 
at  the  history  of  cholera  in  a  general  way  all  over  Europe  and  the 
world,  they  found  that  although  epidemic  after  epidemic  occurred,  a 
town  which  this  year  was  ravaged  with  cholera,  escaped  the  next 
epidemic.  The  personal  susceptibility  of  individuals  to  cholera  was 
nlso  a  thing  which  must  be  recognised,  and  he  thought  that  towns 
might  take  courage  from  the  fact  that  cholera  was  shown  absolutely 
not  to  be  infectious  from  person  to  person.  He  was  in  Hamburg 
during  the  frightful  scourge  two  years  ago,  when  in  the  space  of  six 
weeks  something  like  19,000  people  were  smitten  down  with  cholera, 
and  nearly  9,000  died.  He  was  daily  and  nightly  handling  and  in 
contact  with  cholera  patients,  but  neither  himself  nor  any  of  his 
colleagues  who  were  there  took  cholera.  Moreover,  only  about  half- 
a-dozen  of  the  numerous  attendants  were  affected. 

Mr.  Washington  Lyon  (London),  as  the  Chairman  of  a  Cholera 
Committee  at  the  time  of  the  epidemic  in  1867  and  1868,  urged  the 
importance  of  cleanliness.  If  they  had  cleanly  houses,  towns,  and 
stieets  there  would  be  no  fear  of  cholera  spreading  in  this  country. 

Mr.  W.  H.  CiTRTiN  (Hull),  in  reply,  said  he  wished  to  point  out 
that  in  almost  every  case  the  houses  were  clean,  and  the  districts 
healthy.  Temporary  mortuaries  were  erected  at  the  cemeteries,  and 
a  special  part  of  the  grounds  was  appropriated  for  the  interments, 
our  own  men  acting  as  bearers.  It  did  not  matter  at  whatever  hour 
of  the  day  or  night,  they  were  always  in  a  condition,  within  half  an 
hour,  to  remove  a  case  to  the  hospital,  or  body  to  the  mortuary. 
The  usual  factors  for  the  propagation  of  the  disease  are  absent  in 
Hull.  The  nature  of  the  soil  disposes  of  the  ground-air  theory,  and 
the  fact  that  the  contamination  of  water  is  almost  impossible,  and 
that  in  the  early  cases  at  all  events,  the  houses  and  persons  wer^ 
certainly  not  dirty ;  all  tend  to  show  that  so  far  as  the  Hull  out- 
break is  concerned  previous  experiences  do  not  apply.  Cases  broke 
out  in  every  part  of  the  town,  and  the  most  careful  inquiries  failed 
to  establish  any  connection  between  them. 
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A  paper  on  "  Tlie  Preventive  Measures  for  stamping  out 
Tuberculosis^'*  by  T.  Whiteside  Hime,  M.D.  (Fellow), 
was  read  and  discussed. 


On  "  The  Prevention  of  Mental  and  Nervous  Diseases^*  bu 

James  Shaw,  M.D. 

ABSTRACT. 

Certain  exciting  causes  cannot  be  avoided,  but  the  pre- 
disposing causes  rendering  them  operative  are  to  a  great  extent 
avoidable,  or  capable  of  having  their  effects  minimised.  Neu- 
rotic heredity  is  the  most  important,  and  in  one  sense  the  most 
preventable  predisposing  cause.  Legislative  measures  against 
this  cause  to  be  deprecated.  Best  to  rely  on  spread  of  know- 
ledge, among  the  people,  of  the  hereditary  nature  and  inter- 
changeability  of  these  diseases.  Offspring  of  paranoiacs, 
as  indeed  of  all  the  degenerative  insane,  peculiarly  liable  to 
mental  or  nervous  disease.  Paranoiacs,  like  other  degenerates, 
often  recognisable  by  certain  somatic  stigmata  (cranio-facial 
asymmetry,  lobeless  misshapen  ears,  cleft,  vaulted,  or  high 
palate,  &c.)  long  before  the  establishment  of  definite  mental 
symptoms.  (See  article  by  author  in  "Medical  Annual," 
1894,  on  "Facial  Expression,"  &c.) 

Abuse  of  alcohol  is  another  great  predisposing  cause,  which  is 
also  often  an  exciting  one.  Its  effects  are  not  only  direct  bat 
indirect  (heredity,  worry,  pecuniary  difficulties,  accident,  bodily 
disease,  &c.)  Of  the  three  plans,  prohibition,  local  option,  and 
high  licence,  tried  in  America,  for  the  diminution  of  the  liquor 
traffic,  the  last  of  the  three  has  been  found  to  give  the  most 
satisfactory  results.  Alcohol  should  not,  unless  in  great 
emergencies,  be  medicinally  prescribed  to  persons  of  nervous 
temperament,  or  to  young  or  middle-aged  females. 

Minor  predisposing,  and  mostly  eminently  preventable, 
causes  are  faulty  up-bringing  or  "  spoiling,"  idleness,  monoto- 
nous occupation,  over-exertion,  over-pressure  in  schools  (es- 
pecially where  neurotic  children  are  concerned),  impure  air, 
insufficient    or    unw^holesome     food     (excessive     tea-drinking 
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incladed),  solitude,  dull  monotonous  existence.  Outdoor  asso- 
ciated games  to  be  encouraged. 

Early  prophylactic  measures  are  necessary.  In  order  to 
promote  these  the  more  important  forewarnings  of  mental 
disease  should  be  widely  known,  viz.,  sleeplessness,  irritability, 
lassitude,  loss  of  power  of  application,  restlessness,  anxiety, 
intense  selfishness,  affective  changes,  loss  of  interest  in  life, 
loss  of  self-control,  moral  lapses,  facial  alterations,  and, 
most  significant  of  all,  change  of  character,  the  genial,  liberal 
man  becoming  unsociable,  mean,  and  selfish,  and  vice  versa. 
Epilepsy,  hysteria,  hypochondriasis,  neurasthenia,  have  also  in 
many  cases  forewarnings,  and  the  presence  of  the  neurotic 
diathesis  is,  in  a  fair  proportion  of  cases,  marked  by  the  exis- 
tence, in  a  more  or  less  modified  form,  of  the  somatic  anomalies 
referred  to  in  the  first  paragraph. 

Change  of  air,  scene,  ana  surroundings  (including  separation 
from  relatives)  is  the  first  indication,  seldom  now  practicable, 
in  the  early  or  preventive  treatment  of  most  mental  and  ner- 
vous cases,  and  is  only  to  be  obtained  in  the  majority  of 
instances  by  the  establishment  of  semi-charitable  or  wholly 
charitable  institutions  somewhat  similar  to  the  existing  con- 
valescent homes,  but  specially  arranged  for  the  treatment  of 
these  cases,  allowing  a  maximum  period  of  residence  of  at  least 
six  months,  and  affording  opportunities  for  rest  in  some  cases, 
for  total  change  of  occupation  in  others. 


On  ^^ Sanitary  Insurance^''  by  G.Walter  Steeves,  B.A.,  M.D., 

M.O.H.,  Toxteth,  Liverpool. 
(Member.) 

ABSTRACT. 

Br  Sanitary  Insurance  is  understood — ^A  means  for  the 
protection  of  the  public  against  insanitary  dwellings  or  sur- 
roundings, and  also  a  source  for  the  supply  of  skilled  advice 
on  all  questions  of  House  Sanitation,  in  consideration  of  a  fixed 
premium. 

The  definite  objects  to  be — 

1.  To  examine  into  the  sanitary  condition  of  any  building 
previous  to  tenancy  or  after,  and  of  affording  skilled  advice  on 
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sanitaiT  matters  or  appliances^  either  on  existing  premises,  or  oo 
the  plans  of  proposed  arrangements  of  new  buildings. 

2.  To  issue  certificates  respecting  the  sanitary  condition  of 
dwelling  houses  and  buildings. 

3.  To  pronde  the  means  by  which  a  cleanly  and  wholesome 
state  of  the  sanitary  arrangements  of  a  house  would  be 
maintained. 

4-  The  Sanitary  Registration  of  dwellings. 

5.  The  insurance  of  buildings  against  a  defective  sanitary 
condition. 

Special  notice  of  that  class  of  property  not  usually  suspected 
as  insanitary,  especially  the  rapidly  erected  property  of  the 
present  day.  Depreciation  of  such  avoided  by  a  system  of 
regular  and  frequent  inspection,  followed  by  the  correction  of 
existing  defects. 

The  existing  Sanitary  Associations  to  some  extent  useful — 
Their  **  protection  '*  often  dangerously  misleading. 

The  Mutual  principle  of  Sanitary  Insurance — ^already  tried, 
and  carr\^n£r  on  successful  work. 

The  educating  effect  of  a  properly  established  system  of 
Sanitarv  Insurance. 

The  necessity  of  examining  all  houses  more  tlian  once  in  the 
tame  year.  Frequent  inspections :  Minor  defects  due  to  care- 
lessness, etc.,  corrected  at  the  outset — thus  averting  serious 
evils. 

The  building  insured  against  an  unsanitary  condition,  t.«., 
any  house  having  passed  necessary  test,  and  defects  remedied, 
entitled  to  regular  inspection  and  correction  of  sanitary  errors — 
complete  supervision — in  consideration  of  fixed  premium.  Such 
risks  not  numerous. 

A  definite  limit  to  the  responsibilities  of  Sanitary  Authorities. 

Supplementary  assistance  of  irresponsible  societies  of  no 
permanent  value. 

Our  present  recognition  of  insanitary  conditions  thniuj^h 
disease. 

A  consideration  of  our  present  conditions  of  life  and  intimate 
domestic  relationships,  established  by  a  common  water  supply, 
sewerage  system,  milk  supply,  etc. 

Means  to  be  afforded  the  ratepayer  of  ascertaining  all  those 
cotiditions  which  surround  him. 

The  value  of  a  Register  to  insured  members. 

The  advantages  to  builders — Insurance  of  entire  streets  of 
houses,  resulting  in  individual  protection. 
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On  "  The   Burial  of  the  Dead,''  by   0.  H.  Cooper, 

Assoc.M.Inst.G.E.,  A.R.C.Sc.L 

(Membeb.) 

The  decomposition  of  organic  matter  in  soil  is  effected  by  Deomapo- 
nitrifying  organisms,  which  reconvert  such  organic  matter  into  '  *  ^^ 
inorganic  and  thus  complete  the  cycle  of  changes  brought 
about  in  the  substance  assimilated  by  living  beings.  If  the 
burial  of  the  dead  is  to  be  continued  without  evil  results, 
facilities  must  be  afforded  these  nitrifying  organisms  to  accom- 
plish their  important  functions. 

The  conditions  that  promote  nitrification  have  for  many  Nitria<s»- 
years  received  considerable  attention  in  most  civilized  countries.  *  **"' 
Although  the  organic  matter  dealt  with  has  been  for  the  most 
part  that  contained  in  sewage,  yet  the  conditions  that  best 
promote  nitrification  in  such  a  case  wiU,  with  modifications, 
promote  the  resolution  of  the  larger  masses  of  organic  matter 
dealt  with  in  cemeteries.  As  nitrifying  organisms  require  for 
their  existence  a  sufficient  supply  of  fresh  air,  any  interference 
with  such  supply  reduces  their  action,  and  if  persisted  in  will 
allow  putrefaction  to  set  in  which  it  is  essential  to  avoid. 

The  soil  in  which  the  maximum  nitrification  takes  place  is 
coarse  sand,  the  particles  of  which  are  as  round  as  possible  and 
or  uniform  size.  It  would  be  impossible  to  find  any  ground  that 
would  comply  with  these  conditions,  but  the  ground  selected 
should  be  porous  and  contain  as  much  Calcium  as  possible.  If 
the  level  to  which  the  subsoil  water  rises  is  not  at  a  sufficient 
depth,  the  site  should  afford  means  of  reducing  such  level  to 
at  least  two  feet  below  that  to  which  graves  may  be  dug,  as 
nitrifying  organisms  practically  cease  work  when  submerged. 

A  diagram  from  the  Minutes  of  Proceedings,  InstCE., 
Vol.  CI  A.,  page  247,  was  exhibited,  which  showed  the  average 
number  of  microbes  and  the  amounts  of  nitrogen  found  at 
varying  depths  of  certain  sewage  filters  experimented  upon  by 
the  Massachusetts  State  Board.  This  diagram  gives  1,179,000 
microbes  as  the  average  number  found  per  gramme  of  sand 
in  the  first  inch  from  the  surface,  520,000  per  gramme  in  the 
second  inch,  and  34,000  per  gramme  in  the  remaining  fifty- 
eight  inches  which  completed  the  depth  of  the  filters.  The 
average  amount  of  nitrogen  per  100,000  parts  at  similar  depths 
being  110,  20,  and  3*14,  snowing  that  bv  far  the  greater 
numoer  of  microbes  and  most  nitrogen  were  found  near  the 
surface,  from  which  it  may  be  concluded  that  nitrification  is 
most  acti\*e  near  the  surface. 
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within  ten  feet  from  the  foot.  The  graves  on  each  side  were 
occupied ;  one  contained  three  children — an  infant  buried  in 
1884,  and  two  children,  aged  six  and  four,  buried  in  Nov.  and 
Dec,  1887 ;  in  the  grave  on  the  other  side  an  adult  was 
buried  in  the  latter  part  of  1887.  There  certainly  was  no 
overcrowding  in  this  part  of  the  cemetery,  which  was  but  little 
used,  yet  the  sample  of  water  collected  was  of  the  foulest 
description. 

Let  us  consider  the  London  cemeteries,  where  masses  of  London 
putrefaction  accumulate  within  the  midst  of  the  vast  popula-  ®®°**'*'**®- 
tions  that  inhabit  the  suburbs.  The  rule  recognised  by  the 
Home  Office  Officials,  although  I  believe  it  does  not  appear 
on  any  document,  is  that  four  adult  corpses  may  be  placed 
in  each  grave  space  of  four  yards  in  area  (9  feet  by  4  feet). 
If  the  average  weight  of  each  body  be  eight  stone,  an  acre 
so  utilized  will  contain  242  tons  of  putrefactive  matter  placed 
in  the  worst  possible  earth,  and  almost  in  the  worst  possible 
manner. 

Two  hundred  and  forty-two  tons  per  acre  is  appalling,  yet 
this  in  most  of  the  London  cemeteries  is  exceeded  in  ground 
used  for  ordinary  interments.  At  the  last  annual  meeting  of 
the  Church  of  England  Funeral  and  Burial  Reform  Associa- 
tion, the  case  of  a  large  cemetery  in  the  East  End  of  London 
was  mentioned,  in  which  the  amount  of  putrefactive  matter  was 
quadrupled — sixteen  adult  corpses  being  placed  in  each  grave, 
giving  968  tons  per  acre  I  That  such  a  state  of  things  is 
tolerated  reflects  serious  discredit,  not  only  on  the  official  de- 
partment charged  with  the  control  of  cemeteries,  but  also  on 
the  sanitary  authorities  of  the  districts  where  such  pest  dens 
are  allowed  to  exist  and  to  be  extended. 

There  appears  little  prospect  of  improving  the  nature  of  the 
soil  of  those  cemeteries  situated  on  clay,  although  clay  can  be 
rendered  friable  by  the  addition  of  house  refuse,  ashes,  road 
sweepings,  burnt  clay,  Ac,  but  the  expense  and  difficulties 
attending  the  adoption  of  such  a  method  would  be  very  great. 

There  is,  so  far  as  the  writer  can  see,  no  satisfactory  method 
except  cremation  by  which  the  dead  of  certain  large  towns 
can  be  disposed  of ;  and  it  is  the  duty  of  every  sanitarian  to 
endeavour  to  break  down  those  prejudices  that  prevent  cre- 
mation from  coming  into  general  use. 

The  law  relating  to  burial,  while  it  contains  provisions  as  to  Law. 
consecration,  ceremonies,  constitution  of  burial  boards,  etc., 
hardly  ever  refers  to  the  sanitary  aspect  of  the  question  in  the 
forty-one  Burial  and  Burial  Amendment  Acts  now  in  force ; 
nor  is  there  any  regulation  as  to  the  number  of  bodies  that  may 
be  placed  in  one  grave.    During  the  last  forty  years,  legislation 
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has  practically  done  nothing  to  improve  the  sanitary  condition 
of  our  cemeteries  though  the  population  of  certain  towns  has 
increased  enormously. 

Each  cemetery,  so  far  as  the  writer  is  aware,  has  its  own 
regulations,  which  have  been  approved  by  the  Home  Office ;  but 
like  most  governing  bodies,  those  in  charge  of  cemeteries 
consider  they  possess  certain  discretionary  powers  over  their 
own  regulations,  although  in  point  of  fact,  many  of  such 
regulations  have  been  framed,  as  well  as  approved  of,  by  the 
Home  Office.  As  many  cemeteries  are  in  the  hands  of 
companies  whose  profits  are  increased  by  overcrowding,  a  state 
of  tilings  exists  wnich  is  to  be  expected  where  profit  seekers  are 
left  uncontrolled. 

The  Cemetery. 

site.  Stiff  clay  ground,  for  reasons  already  given,  should  in  no  case 

be  chosen  for  burial  purposes ;  whatever  site  may  be  selected 
should  be  situated  on  light  porous  soil. 
Dninage.  The  lower  the  level  at  which  the  subsoil  water  is  situated 
below  the  surface  the  better,  and  as  before  stated  in  no  case  should 
such  water  rise  to  within  two  feet  of  the  depth  to  which  graves 
may  be  dug.  The  flow  of  subsoil  and  surface  water  from  the 
site  with  respect  to  its  liability  to  pollute  water  supplied  fur 
domestic  use  or  for  cattle  should  be  most  carefully  considered. 

In  many  cases  irrigation  plots  or  filters  should  be  provided 
for  the  treatment  of  drainage  from  cemeteries. 

Unfoi'tunately  cemetery  authorities,  especially  where  a  profit 
is  sought,  have  little  or  no  interest  in  the  sanitary  welfare  of 
the  neighbourhood  in  which  the  cemetery  is  situated. 

The  Battersea  Cemetery,  situated  in  Morden,  some  seven 
miles  from  Battersea,  is  a  case  in  point.  The  Battersea  Burial 
Board,  in  order  to  overcome  the  opposition  raised  to  their  acquiring 
the  site,  provided  land  for  filters  adjacent  to  the  cemetery  and 
erected  an  engine  and  pump  to  raise  the  water  that  drained 
from  the  cemetery  on  to  the  proposed  filters.  Although  the 
cemetery  has  now  been  in  use  more  than  four  years  the  filters 
have  not  been  constructed,  so  that  the  drainage  from  the  graves 
dug  in  stiflf  clay  goes  direct  into  the  Pyl  and  Beverley  Brooks 
from  which  a  large  number  of  milch  cows  derive  their  supply. 

Where  it  is  desirable  to  treat  the  drainage  from  a  cemetery, 
such  treatment  should  be  placed  under  the  control  of  the 
Sanitary  Authority  of  the  district  which  is  most  affected. 
Physical  Where  other  considerations  are  about  equal,  preference  should 
be  given  to  undulating  ground,  which  affords  facilities  for 
draining  off  surface  water  and  allows  the  surplus  earth  removed 
from  graves  to  be  used  for  filling  in  the  hollows.     A  cemetery 
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situated  on  undulating  ground  presents  a  far  more  pleasing 
appearance  than  if  it  were  placed  on  flat  ground. 

The  most  economical  method  of  laying  out  a  cemetery  is  in  Laying  out. 
rectangular  sections  with  straight  w^alks,  but  where  picturesque- 
ness  is  a  desideratum  it  may  he  secured  hy  adopting  curved 
walks  with  varied  shaped  sections,  which  can  be  arranged  to 
suit  the  contour  of  the  ground,  as  is  done  with  such  good  effect 
at  Woking.  Such  a  method,  however,  increases  the  length 
of  paths  and  sacrifices  a  large  amount  of  ground.  Where 
curved  paths  cannot  be  adopted,  the  long  lengths  of  carriage-ways 
and  paths  may  be  broken  by  placing  clumps  of  trees  at  their 
intersections. 

In  growing  districts  it  is  well  to  secure  ground  sufficient  for  Ground  re- 
increase  in  population,  and  lay  out  only  so  much  as  is  required    ^"*'^- 
for  the  next  twenty  years. 

The  proportion  of  ground  that  should  be  consecrated  depends 
on  the  religious  tenets  of  the  district.  In  large  towns  the 
Roman  Catholics,  Society  of  Friends,  and  Jews  have  ground 
specially  allotted  to  them. 

The  size  of  grave  adopted  by  the  Home  Office,  namely,  9  feet 
by  4  feet  for  adults,  is  less  than  that  provided  in  most  other 
countries.  In  the  case  of  children's  graves  half  this  amount  of 
ground  is  allowed,  namely,  4^  feet  by  4  feet,  or  6  feet  by  3  feet. 
The  adoption  of  children's  spaces  complicate  the  working 
of  a  cemetery,  and  cause  considerable  irritation  amongst 
adult  relations  who  find  they  cannot  be  buried  with  their 
children. 

The  author  does  not  purpose  to  treat  of  vaults,  these  he 
considers  to  be  relics  of  tnose  unsanitary  conditions  which 
imposed  so  much  suffering  and  premature  death  during  a  period 
that  is  happily  coming  to  a  close. 

The  amount  of  ground  in  yards  super  required  to  provide 
graves  for  1,000  persons  may  be  found  by  multiplying  the 
death-rate  per  1,000  by  14  (the  number  of  years  which  is 
allowed  to  elapse  before  re-opening  a  grave)  by  4  yards  (the 
area  of  a  grave),  thus  with  a  death-rate  of  24  we  get  24  x  14 
X  4  =  1,344  yards  super,  or  about  '28  of  an  acre. 

The  amount  of  ground  to  be  provided  in  a  cemetery  per 
1,000  persons  may  be  taken  roughly  as  follows  : — 

Acres. 

For  grave  spaces        '30 

„    walks  and  drives *07 

„    plantations  *03 

„    Duildings,  fences,  &c.   ...     '02 

'42,  say  half  acre. 
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In  the  case  of  clay  ground,  or  where  the  ground  is  not  laid 
out  in  rectangular  sections,  the  amount  of  land  required  will 
have  to  he  increased. 
*ojjJj  «d  The  carriage-ways  should  not  be  less  than  12  feet  in  width, 
and  where  not  continuous,  space  should  be  provided  in  which  to 
turn  a  funeral  coach  and  horses.  Sufficient  carriage-ways 
should  be  provided  to  prevent  the  necessity  for  the  bearing  of  a 
body  more  than  200  yards. 

The  walks  ought  to  be  at  least  six  feet  wide  vrith  a  transverse 
fall  not  exceeding  five-eighths  of  an  inch  to  the  foot.  Both 
carriage  ways  and  walks  should  have  grass  verges  12  inches 
wide  on  either  side. 

When  paved  paths  are  not  provided,  cinders  generally  form 
the  most  economical  covering  and  save  much  labour,  as  weeds 
will  not  grow  on  cinders,  but  unfortunately  cinders  will  not 
bear  wheel  traffic. 
DiTision  of  Each  plot  containing  graves  is  as  a  rule  bounded  by  walks 
*^°°  *  and  carriage-ways,  and  forms  what  is  termed  a  section.  A 
convenient  way  of  designating  sections  is  by  letters ;  thus,  in 
the  Wimbledon  Cemetery,  ^4,  jB,  (7,  and  D  sections  are  in  con- 
secrated ground;  -E,  F^  and  G  in  unconsecrated ;  while  H  is 
set  apart  for  Roman  Catholics. 

In  some  cemeteries  each  section  is  allotted  to  a  particular 
class  of  ground,  whereas  in  others  each  section  contains  various 
classes,  the  graves  next  the  walks  being  of  a  superior  class  to 
those  nearer  the  centre.  Thus,  at  Wimbledon,  the  row  of  graves 
next  the  walk  is  known  as  first  class  or  (a)  ground ;  the  next 
row,  or  in  some  cases  two  rows,  is  second  class  or  {b)  ground ; 
the  central  portion  being  third  class  or  (c)  ground.  B  b  would 
thus  denote  second  class  ground  in  B  section;  Ca  first  class 
ground  in  C  section.  If  the  ground  is  to  the  north  of  the 
section,  1  appears  after  the  class  letter ;  if  to  the  east,  ^ ;  to 
the  south,  3 ;  to  the  west,  4*  -Dy  c  Sj  would  denote  third  class 
ground  to  the  south  of  D  section.  Each  class  is  thus  numbered 
in  four  series,  which  shows  at  a  glance  almost  the  exact  position 
of  a  grave  without  referring  to  a  plan. 

The  working  of  a  cemetery  might  well  be  simplified  by  adopt- 
ing only  two  classes  of  ground:  in  the  first  of  which  grave 
spaces  must  be  purchasea,  while  purchase  in  the  second  class 
would  be  optional  at  half  the  cost  of  the  former  ground. 

The  allotment  of  certain  ground  for  parish,  or  as  they  are 
sometimes  termed  pauper  funerals,  should  be  discontinued,  as 
there  is  no  necessity  for  such  a  distinction,  which  is  painful  to 
relatives.  In  Wimbledon  no  such  distinction  is  made,  nor  does 
the  superintendent  know,  when  he  receives  an  order  for  third 
class  ground,  whether  it  is  for  a  parish  funeral  or  not. 
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A  considerable  difficulty  arises  in  setting  out  graves  and  in 
insuring  that  graves  are  dug  in  their  proper  spaces.  Wood 
pegs  soon  decay,  and  if  left  projecting  above  ground  they 
interfere  with  the  cutting  of  the  grass.  Where  possible,  grave 
rows  should  be  pegged  out  along  the  edge  of  the  verges. 

In  laying  out  a  cemetery,  the  width  of  a  section  should  not 
exceed  110  feet,  which  allows  of  two  one-foot  verges,  two  rows 
of  graves  lengthways  on  either  side,  and  eighteen  rows  in  the 
centre,  side  by  side.  The  length  allowed  to  the  sections  may 
be  varied  to  suit  circumstances. 

Amongst  the  buildings  to  be  provided  in  a  cemetery,  the  Buiidingt. 
Mortuary  is  by  far  the  most  important.  It  should  be  placed 
in  an  accessible  position  well  within  view  of  all  visitors.  Shrubs 
and  flowers  should  be  planted  about  to  give  the  mortuary  a 
pleasing  appearance,  and  to  induce  persons  to  send  their  deceased 
friends  to  it  immediately  after  death. 

The  late  Sir  Edwin  Chadwick,  in  his  report  of  1843,  on 
**'  The  Practice  of  Interments  in  Towns,"  gives  case  after  case 
where  deaths,  many  in  succession,  have  resulted  from  the  odious 
practice  of  using  the  same  room  as  a  mortuary  and  a  dwelling.  In 
many  cases,  i.e.j  in  one  or  two-roomed  dwellings,  the  same  cham- 
ber is  used  as  a  mortuary  and  a  sleeping  apartment,  and  perhaps 
occasionally  food  is  prepared  and  consumed  in  the  same  room. 

Even  in  a  mortuary  provided  for  a  small  community  there 
should  be  two  separate  ctiambers,  one  of  which  is  fitted  with  an 
•operating  table,  &c.,  on  which  post-mortem  examinations  may 
be  made ;  the  other  chamber  should  be  fitted  with  slate  shelves 
and  shell  coffins,  for  the  reception  of  the  dead  only.  In 
large  districts  a  chamber  should  be  provided  for  the  remains 
of  those  who  have  died  from  infectious  disease.  The  floor, 
walls  and  ceiling  of  each  chamber  should  be  rendered  with 
Portland  cement  which  may  be  coloured,  so  that  the  chamber 
can  be  washed  down  throughout  and  thoroughly  disinfected. 
Au  ample  supply  of  water  should  be  laid  on  to  each  chamber 
and  provision  made  for  hot  water  in  the  post-mortem  room. 
•Cross  ventilation  should  be  provided  in  each  chamber. 

The  superintendent's  house  is  generally  placed  near  the 
entrance,  so  that  he  can  act  as  gate-keeper  and  also  as  mortuary 
attendant. 

The  custom  of  unnecessarily  burdening  persons  who  have  Fe<?"- 
had  the  misfortune  to  lose  relatives  seems  to  the  writer  most 
unjust.  A  cemetery  ought,  if  possible,  to  pay  its  way,  and 
those  who  perform  services  should  be  fairly  paid ;  but  un- 
fortunately fees  are  often  charged  where  no  service  is  rendered. 
If  relations  would  only  see  that  the  remains  of  those  belonging 
to  them  were  disposed  of  in  a  sanitary  manner,  so  as  not  to 
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injure  the  health  of  the  liring,  they  would  perform  not  only  a 
duty  of  the  highest  respect  to  the  departed,  but  also  one  tending 
to  relieve  suffering  and  premature  death  amongst  those  that 
remain. 

No  fee  should  be  charged  in  respect  of  any  mortuary. 


Table  of  Analysis. 


From  the  part  of  From  the 

Cemetery  on  clay  little  used.       Lambeth  CemetezT. 

L  IL 

Appearance Turbid Turbid. 

Colour     Black  Milky. 

Smell  Very  offensive  (HgS)  NosmelL 

Deposit    Very  much Much. 

Grains  per  gallon. 
Oxygen  absorbed  from  permanganate — 

In  4  hours   1-743     ...         -329 

In  4  minutes    1*05       ...         •07 

Total  dry  residue 53-2         ...  233-8 

Colour  of  residue  Yellowish-white. 

D^i  ^  ^.       *1  Blackens  very  strongly,    Blackens  very  strongly, 

!      bums  off  with  much        bums  off  with  some 

I       difficulty.  difficulty,  evolves  ni- 

limition.  -^  X  11 

°  J  trogenous  smell. 

Suspended  matter.. 435*  ...          56-0 

Chlorine     4-76  ...  4-6i 

Nitric  acid 0-924  ...  0-448 

Ammonia  3-57  ...  04iO 

(Signed)        A.  Dcjpbe. 

The  Laboratory, 
Westminster  Hospital  ^fedical  School, 

Caxton  Street. 

February  18fA,  1889. 
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SECTIOlsr  II. 

ENGINEERING  AND  ARCHITECTURE. 


PAPERS  AND  DISCUSSIONS." 

On  ^^  Water   Supply ^^    by    Professor    Henry    Robinson, 

M.In8t.C.E.,  F.G.S.,  F.S.I. 
(Fellow.) 

It  is  proposed  in  this  paper  to  refer  to  a  few  points  bearing  on 
the  question  of  water  supply  that  are  the  outcome  of  recent 
observations  of  chemists  ana  bacteriologists  to  whom  engineers 
are  indebted  for  clearing  up  difficulties  which  they  have 
experienced  in  advising  on  this  subject. 

It  has  been  contended  by  some  that  no  stream  should  be 
utilized  as  a  source  of  water-supply  if  it  had  been  subject  to 
the  slightest  sewage  contamination  above  the  point  of  intake, 
and  that  unless  the  stream  was  absolutely  free  from  even  the 
suspicion  of  sewage  pollution  it  should  be  condemned  as  unfit 
to  furnish  a  supply  of  water  for  dietetic  purposes.  It  was 
formerly  the  custom  to  classify  waters  as  "  turbid,"  *'  slightly 
turbid,'  and  *'  clear,"  and  analyses  of  waters  were  made  with  a 
view  to  determining  their  purity  entirely  from  a  chemical  stand- 
point At  the  present  time,  however,  a  biological  investigation 
is  an  essential  part  of  the  scrutiny  that  a  water  has  to  undergo. 
The  "self-purifying"  action  of  a  stream  is  an  important  factor 
in  effecting  the  destruction  of  pathogenic  germs.  If  it  were 
not  for  the  natural  purification  which  a  river  undergoes,  the 
continuous  discharge  of  even  slight  quantities  of  sewage  or 
polluting  matter  into  it  would  produce  cumulative  evils  that 
would  in  time  render  every  such  stream  an  abomination.  In 
writing  on  the  subject  of  sewage  disposal  ten  years  ago  the 
author  stated  : — "  It  has  often  been  contended  that  organisms 
injurious  to  health  derived  from  sewage  decomposition,  continue 
to  live  after  their  discharge  into  a  river,  and  arc  practically 
incapable  of  being  destroyed.  Alarmists  have  relied  on  this 
in  support  of  the  contention  that  no  river  water  is  fit  for 
dietetic  purposes.  I  think  this  view  has  been  overstrained.  Is 
it  not  a  reasonable  assumption  that  these  organisms  may  be 
quite  incapable  of  existing  when  favouring  conditions  cease  ? 
This  must  be  the  case  when,  after  they  are  cast  into  a  river 
with  the  filth  they  thrive  on,  the  whole  becomes  largely  diluted, 
its  temperature  altered,  and  a  state  of  things  produced  very 
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was  inoculated  against  them,  whereas  a  pure  water  was  not. 
The  same  result  was  arrived  at  by  the  experiments  of  the  State 
Board  of  Health  of  Massachusetts,  and  by  Dr.  Percy  Frank- 
land.  He  found  that  pure  moorland  waters  (which  are  regarded 
as  unobjectionable  sources)  were  very  favourable  to  the  cultiva- 
tion of  these  organisms. 

The  storage  of  river  water  in  impounding  reservoirs  is  not 
attended  with  the  certainty  (as  some  considered)  of  the  patho- 
genic germs  flourishing  and  increasing,  thus  constituting  a 
menace  to  the  community  supplied  by  it.  The  doubt  of  the 
safety  of  such  waters  is  after  all  a  matter  of  degree,  as  it 
is  improbable  that  any  source  of  supply  is  theoretically  free 
from  the  possibility  of  pollution.  Take  the  Thames  water, 
which  in  past  years  has  been  supplied  to  London  under  far  less 
favourable  circumstances  as  regards  pollution  than  now  obtain : 
no  outbreaks  of  disease  have  been  traced  to  it. 

Where  there  is  a  probability  of  contamination,  and  in  order  to 
reduce  to  a  vanishing  point  the  possibility  of  any.  pathogenic 
germs  passing  to  the  consumers,  it  is  necessary  to  resort 
to  filtration,  and  in  judging  whether  filtration  is  requisite  the 
engineer  will  be  guided  by  the  previous  history  of  the  water, 
A  great  amount  of  information  on  the  effect  of  sand  filtration 
is  now  available,  notably  the  data  published  in  the  Massachu- 
setts Report  and  also  by  Dr.  Percy  Frankland.  It  has  been 
proved  that  efficient  sand  filtration  will  remove  all  but  two  or 
three  per  cent,  of  the  micro-organisms,  and  this  relates  to  the 
reduced  number  that  have  reached  the  filter  after  the  destroying 
influences  that  have  been  referred  to. 

By  constructing  the  filter  so  as  to  cultivate  a  nitrifying 
acrtion  there  can  be  no  question  of  the  possibility  of  practically 
removing  all  germs.  The  best  construction  of  a  filter  has  to  be 
considered  in  view  of  what  it  has  to  accomplish.  If  it  has  to 
remove  finely  divided  suspended  matter  which  is  not  suspected 
of  organic  pollution,  very  fine  sand  under  most  circumstances 
woald  serve  the  purpose.  In  one  case  which  the  author  is 
acquainted  with  (namely  the  River  Plate)  this  did  not  suffice, 
as  the  water  contained  a  quantity  of  finely  comminuted  clay 
(giving  the  water  a  yellowish  tint)  which  passed  through  the 
finest  filter  paper.  A  filter  constructed  of  alternate  layers  of  finely 
pulverized  cinders  and  coarse  sand  was  successful  in  arresting 
this  matter.  The  efficiency  of  the  filter  was  found  to  depend 
entirely  on  the  tine  cinders,  even  the  absence  of  the  dust  caused 
a  reduction  of  the  efficiency.  The  experiments  at  Massa- 
chusetts established  the  fact  that  the  chief  bacteriological  action 
takes  place  in  the  upper  layer  of  filters.  In  the  bottom  inch 
there  were  but  3  per  cent,  of  the  number  of  bacteria  that  were 
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present  in  the  upper  inch,  and  this  has  been  found  to  be  the 
case  elsewhere.  The  conclusions  drawn  were,  that  with  a  five 
feet  filter  of  coarse  sand,  *06  of  an  inch  in  diameter,  about 
30  per  cent,  of  the  bacteria  could  pass  through.  With  sand  of 
"006  inch  diameter  14  per  cent,  passed.  Very  fine  sand,  5  per 
cent.  Garden  soil  none.  Experiments  on  the  filters  of  the 
London  Companies  indicate  that  the  number  of  micro-or^nisms 
appear  to  be  independent  of  the  age  of  the  filter  bed.  If  the 
cultivation  of  the  germs  has  been  once  established  it  will  con- 
tinue, provided  the  supply  of  organic  matter  and  of  air  is  con- 
tinued and  the  rate  of  filtration  is  regulated.  If  too  fast,  the 
purification  is  imperfect,  as  the  nitrification  of  the  organic 
matter  would  be  arrested  for  want  of  oxygen.  The  cleansing 
of  a  sand  filter  interferes  with  its  action,  as  the  surface  film  Iihs 
the  most  useful  eBfect,  and  forms  an  essential  part  of  the  filter 
by  arresting  and  cultivating  the  micro-organisms  which  pursue 
their  functions  of  nitrifying  the  organic  matters  retained  in  the 
filter.  Many  filters  have  been  constructed  for  dealing  with  the 
purification  of  sewage  by  utilizing  the  action  of  micro-organisms, 
and  they  all  point  to  a  new  departure  in  regard  to  the  construc- 
tion and  the  manipulation  of  filters  in  order  to  remove  organic 
impurities.  The  subject  is  of  so  much  interest  and  importance 
that  it  deserves  the  attention  of  all  who  are  engaged  in  advising 
about  water  supply  or  sewage  disposaL 

[For  disciusion  on  tliis  paper  see  page  596.] 


On  "  The  Water  Supply  of  tlie  Bowugh  of  St.  Helens,  Lanca- 
shire,  from  Wells  in  the  New  Red  Sandstone"  by  Professor 
Edward  Hull,  F.R.S.,  F.G.S. 

The  Borough  of  St.  Helens,  Lancashire,  depends  almost 
wholly  upon  deep  wells  sunk  in  the  new  red  sandstone  (Bunter), 
a  formation  which  affords  supplies  to  many  large  towns  in 
England,  amongst  which  may  be  specially  mentioned  Liverpool, 
Wirral,  Manchester,  Warrington,  Nottingham  and  Birmingham. 
St.  Helens  is  mainly  built  on  the  coal-formation  at  the  western 
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extremity  of  the  great  Soutli  Lancashire  coal-field;  but  the 
new  red  sandstone  and  Permian  formations  *  form  the  margin 
of  the  coal-measures  to  the  south  and  west,  and  from  these 
(particularly  the  former)  the  supplies  of  water  are  drawn  for 
domestic  and  general  purposes. 

Having  been  connected  with  the  borough  of  St.  Helens  for 
a  good  many  years  past  in  the  capacity  of  Consulting  Geologist 
I  thought  it  might  not  be  uninteresting  to  the  members  of  this 
section  of  the  Sanitary  Congress  if  I  were  to  give  some  account  of 
the  public  wells  of  this  borough ;  and  upon  applying  to  the  Town 
Council  for  permission  to  do  so  I  received  their  ready  assent — 
for  which  I  here  tender  my  acknowledgments.  It  need  scarcely 
be  observed  that  the  public  wells  of  St.  Helens  have  been  put 
down,  at  successive  intervals  of  time,  to  meet  the  requirements 
of  increasing  population  and  manufactures.  The  number  of 
pumping  stations  has  now  reached  five;  while  a  provisional 
order  has  been  recently  obtained  from  the  Local  Government 
Board  for  the  construction  of  a  sixth  pumping  station,  and  is 
now  being  carried  out. 

In  the  selection  of  sites  for  these  wells  several  considerations 
had  to  be  attended  to : — 

First :  it  was  necessary  that  the  site  in  question  should  be  in 
the  new  red  sandstone  where  the  thickness  might  be  inferred 
(from  the  direction  of  the  dip)  to  be  considerable,  and  where 
there  was  a  sufficient  area  of  percolation — not  less,  if  possible, 
than  three  to  four  square  miles  to  each  well. 

Second:  it  was  desirable  that  the  sandstone  should  be  in 
places  near  the  surface ;  and  particularly  that  it  should  not  be 
overspread  by  a  thick  deposit  of  boulder  clay,  which  is  but 
slightly  permeable  or  absolutely  impervious,  to  the  rainfall. 

Third :  it  was  necessary  that  each  site  should  be  at  a  con- 
siderable distance  from  any  existing  pumping  station,  either 
belonging  to  the  Borough  of  St.  Helens  or  some  neighbouring 
borough.  This  was  necessary,  both  in  order  to  avoid  opposition 
to  a  projected  scheme,  as  also  to  avoid  competition  in  pumping 
on  the  part  of  one  well  against  the  other. 

The  above  were  the  chief  physical  and  social  considerations 
to  be  kept  in  view  in  the  selection  of  each  successive  site  for 
a  pumping  station ;  but  besides  these  there  were  others  of  a 
local  and  economical  character,  all  of  which  combined,  neces- 
sarily tended  to  narrow  the  limits  of  selection. 


*  Except  to  a  very  limited  extent  the  water  from  the  wells  is  drawn  from 
the  new  led  sandstone  alone. 
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I  shall  now  proceed  to  give  some  details  regarding  each  of 
the  existing  wells,  which  are  arranged  in  order  of  construction 
in  the  following  Table  : — 

Particulars  regarding  the  Pumping  Station. 


SUoatloQ  of  WelL 


Opened. 


Yield  at  Date 
of  Openio^. 


PieeeDt  Yield. 


1.  Eccleston  Hill 

2.  WhUton   

3.  CoUiDB  Green 

4.  Knowsley     

6.  Kirkby 

6.  Melling  in  course  of  constructioD) 

Total 


iaT3 
1871 
1878 
188a 
1891 


Qalls.  per  day. 

l,2fi0,CH)0 
1,000,000 
900,000 
1,360.0(K) 
1,500,000 

GaUa.per<Uj. 

670.000 

M4.00D 

630/)00 

1.00U,000 

1.500,000 

6,000,000 

4,244,000 

I  shall  refer  to  these  wells  in  order  of  construction. 

1.  Eccleaton  Hill. — This  well  is  sunk  on  a  promontary  of  new 
red  sandstone,  running  northwards  from  the  main  area,  and 
bounded  by  coal  measures  on  the  east  and  west  sides;  the 
boundary  lines  being  faults.  The  position  is  261'8  feet  above 
ordnance  datum,  and  from  this  position  a  service  reservoir  has 
been  constructed  to  afford  pressure  for  the  supply  of  the  town 
which  lies  at  its  foot.  The  area  of  supply  being  so  limited  it  is 
remarkable  that  the  permanent  yield  is  as  large  as  it  is,  amount- 
ing to  570,000  gallons  per  day.  The  depth  of  the  well  is  210 
f eety  at  which  depth  the  bottom  of  the  new  red  sandstone  was 
probably  reached. 

2-  Whiston. — This  well  is  situated  about  two  miles  south  of 
the  Eccleston  Hill  pumping  station,  and  on  the  same  promon- 
tary of  new  red  sandstone.  The  strata  dip  towards  the  east,  and 
are  broken  off  by  one  of  the  faults  previously  referred  to,  along 
which  the  sandstone  is  brought  into  juxta  iX)sition  with  the  coal 
measures.  The  site  is  not,  perhaps,  the  best  possible,  but  owing 
to  the  opposition  offered  by  the  Borough  of  Widnes  to  one 
selected  near  Crouton,  where  the  prospects  were  more  favoar- 
able,  this  site  had  to  be  adopted  as  the  only  alternative  then 
available.  The  selection  was  made  on  the  following  geological 
grounds :  namely,  that  the  water  would  tend  to  flow  more  or 
h»ss  along  the  planes  of  bedding  towards  the  eastern  fault,  by 
which  it  would  be  impounded  and  thus  fonn  an  underground 
reservoir.  The  yield  was  originally  one  million  of  gallons  per 
day,  but  has  fallen  to  an  average  of  670,000  gallons,  and  after 
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the  extraordinary  drought  of  1883  to  544,000  gallons.  The 
water  is  pumped  up  into  the  Eccleston  Hill  reservoir  for  dis- 
tribution through  the  mains. 

3.  Collins  Green, — This  source  is  remarkable  as  the  only  one 
in  which  the  sandstone  of  the  Permian  formation  is  utilized. 
During  the  sinking  of  the  shafts  for  Collins  Green  Colliery 
large  quantities  of  water  were  met  in  the  Permian  sandstone 
which  there  overlies  the  coal-measures.  As  the  water  was  found 
to  be  pure,  and  was  too  valuable  to  be  allowed  to  run  to  waste, 
the  Corporation  of  St.  Helens  made  proposals  to  the  proprietors 
for  the  purchase  of  the  water,  which  were  accepted.  The  water 
is  tubbed  off  the  pits  and  is  conveyed  by  pipes  to  the  Borough, 
in  order  to  augment  the  supply  from  the  wells. 

4.  Knowsley  Well. — About  the  year  1880  it  became  evident 
to  the  Corporation  that  the  existing  sources  of  supply  were 
becoming  insufficient  for  the  increasing  requirements  of  the 
borough.  I  was  called  in  to  advise  as  to  the  sites  for  additional 
wells,  and  in  company  with  Mr.  De  Ranee,  of  the  Geological 
Survey,  reported  in  favour  of  those  at  Knowsley  and  Kirkbv, 
lying  to  the  north  and  west  of  St.  Helens,  The  formation  is 
new  red  sandstone,  the  strata  being  nearly  horizontal ;  and  on 
examination  we  felt  satisfied  that  the  rock  was  saturated  with 
water  by  observing  the  nearly  uniform  level  of  its  surface  in 
numerous  quarries.  We  also  found  that  the  rock  was  close 
to  the  surface  over  a  considerable  area,  or  only  concealed  by  a 
coating  of  drift-sand,  from  which  we  concluded  that  there  must 
be  large  percolation.  The  Knowsley  Well  was  commenced  in 
November,  1882,  and  was  accompanied  by  a  second  "pilot" 
well  at  a  few  vards  to  the  northwards.  These  were  sunk  to  a 
depth  of  170  feet  and  yielded  about  1,000,000  gallons  per  day. 
A  bore-hole  was  then  commenced  from  the  bottom  of  the 
"  pilot "  well  to  a  depth  of  39t)  feet  from  the  surface  of  the 
ground.  This,  however,  had  to  be  abandoned  in  consequence  of 
an  accident,  and  another  well  and  bore-hole  were  put  down, 
reaching  a  depth  of  687  feet  from  the  surface.  The  wells  are 
connected  by  a  drift- way  21  feet  high  and  6  feet  wide,  and  the 
total  yield  was  at  first  1,500,000  gallons  per  day,  principally 
obtained  from  a  depth  of  488  feet  from  the  surface,  but  it  has 
since  fallen  to  1,000,000  gallons  which  may  be  regarded  as  the 
permanent  supply.  The  level  of  the  ground  is  140  feet  above 
O.  D.,  and  that  of  the  water  on  the  completion  of  boring  opera- 
tions stood  at  78  feet  above  O.  D.,  or  62  feet  from  the  surface. 
The  whole  of  the  rock  penetrated  is  in  new  red  sandstone  of  the 
division  known  as  "The  Pebble  Beds,"  consisting  of  reddish 
brown  sandstone  with  pebbles  of  quartz,  jasper^  &c. 
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5,  Kirhhy  Wells. — ^These  two  wells  are  situated  at  a  spot 
nearly  two  miles  from  the  Knowsley  Wells,  and  in  similar  rock. 
Each  was  sunk  to  a  depth  of  1 50  feet  and  connected  by  a  drift 
way.  They  were  commenced  on  7th  June,  1886,  and  completed 
on  5th  May,  1887,  and  yielded  about  950,000  gallons  per  twenty- 
four  hours.  A  bore-hole  was  commenced  on  the  6th  September, 
1887,  and  reached  a  depth  of  about  450  feet,  and  water  came  in 
abundantly  as  operations  proceeded. 

The  supply  from  this  station  has  been  most  remarkable.  The 
level  of  tne  surface  of  the  ground  is  100  feet  above  O.  D.  and 
the  water  in  the  wells  91  feet,  or  9  feet  from  surface.  On 
pumping  for  eighteen  hours  at  the  rate  of  2,000,000  gallons  for 
twenty-four  hours,  the  level  of  the  water  could  not  be  reduced 
lower  than  43  feet  from  the  surface,  representing  a  column  of 
107  feet  in  the  well.  Mr.  Gaskin,  late  Engineer  to  the  Borough, 
to  whom  I  am  indebted  for  these  details,  made  a  series  of 
experiments  in  December,  1887,  from  which  he  estimated  that 
with  a  colunm  in  the  well  of  41  feet,  the  yield  would  be 
4,0^0,000  gallons  per  twenty-four  hours,  at  66  feet,  3,400,000 
gallons,  80  feet,  3,00(>,00(),  and  so  on.  The  present  yield  with 
tlie  engine  power  employed  is  1^  million  gallons  of  water  of  very 
fine  quality,  but  this  is  far  short  of  the  possible  yield. 

6.  Melting  Station. — Notwithstanding  the  large  supplies  from 
the  above  sources,  the  Corporation,  with  that  forethought  which 
is  so  commendable  in  a  public  body,  considered  it  desirable  to 
make  further  provision  for  the  prospective  requirements  of  the 
Borough,  and  in  1890 1  was  consulted  regarding  a  sit-e  for  an  addi- 
tional pumping  station ;  I  thereupon  made  an  examination  of  the 
district  still  further  to  the  west  from  Kirkby  pumping  station, 
and  ultimately  recommended  a  site  at  the  village  of  Melling, 
not  far  from  the  position  of  a  large  fault  which  ranges  N.  and  S. 
by  the  village.  It  was  clear  from  the  level  of  the  water  in  the 
local  wells  (being  only  from  18  to  20  feet  from  the  surface), 
and  from  the  enormous  quantity  of  stored-up  water  at  Kirkbv 
Well,  two  miles  distant,  that  the  sandstone  is  here  thoroughly 
saturated  below  the  water-level,  and  that  we  might  anticipate  a 
large  supply.  Nor  were  our  expectations  disappointed  ;  for  on 
putting  down  a  10-inch  experimental  bore-hole  at  the  spot 
selected  to  a  depth  of  402  feet,  the  water  was  foimd  to  stand  in 
a  pipe  at  a  height  of  10  feet  above  the  surface  of  the  ground — 
a  sure  indication  of  a  large  supply.  It  is  proposed  to  sink  two 
wells  to  a  depth  of  150  feet  each,  and  to  put  down  a  bore-hole 
of  11  inches  diameter  to  a  depth  of  350  feet;  in  all  600 feet 
from  the  surface.  I  am  confident  that  a  large  permanent 
supply  may  be  anticipated  from  this  pumping  station.     The 
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grains  per  gallon. 

none 
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0-02 

99 
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following  IS  the  analysis  of  a  sample  of  the  water  from  the 
bore-hole :  * 

A  nalysis  of  the  Water  from  Melling. 

1.  Total  solids  in  solution 

9   o-^«:^  w»«4.+««     ^  Free  ammonia   .. 
Z.  Urganic  matter    s  ail  -j 

°  (Albuminoid 

3.  Combined  chlorine  .. 

4    Hardness  i^^™^"®^*  ^^'H  18-^ 

4.  Hardness  JT^^iporary    5-7  j  -  1»  ^ 

Water  "  clear,  colourless  and  tasteless." 

Inferences  to  be  gathered  from  the  above  facts. — I  would  now 
in  concluding  desire  to  offer  a  few  observations  on  the  practical 
deductions  to  be  drawn  from  a  consideration  of  the  above 
facts : — 

1.  The  experience  derived  from  the  supplies  drawn  from  the 
St.  Helens  wells,  as  of  other  districts,  is  that  the  first  supplies 
from  these  deep  sources  when  newly  tapped  cannot  be  relied 
npon  for  continuance  as  regards  quantity.  When  pumping 
operations  first  commence  the  quantity  is  larger  than  proves  to 
be  the  case  after  the  experience  of  a  few  years.  The  supply  at 
first  is  at  its  maximum,  because  we  are  drawing  on  the  large 
quantity  of  storage  water  with  which  the  rock  is  saturated, 
and  which  must  remain  there  until  it  is  drawn  off  by  artificial 
means.  This  original  storage  supply  is  independent  of  the 
yearly  supply  derived  from  percolation ;  so  that  at  the  first 
we  have  the  advantage  of  a  supply  derived  from  two  sources : 
that  of  original  storage,  and  that  from  annual  percolation. 
Ultimately,  however,  the  former  gives  out  if  the  pumping  is 
sufficient,  and  then  we  have  to  depend  on  the  annual  percola- 
tion derived  from  the  rainfall.  This  accounts  for  the  fact  that 
while  the  five  existing  wells  yielded  a  total  quantity  of  six 
millions  of  gallons  every  twenty-four  hours  when  first  started, 
this  was  ultimately  reduced  to  four  and  a  quarter  millions  of 
gallons  as  representing  the  permanent  supply  from  these  wells, 
as  shown  in  the  preceding  table,  t 

2.  As  regards  the  water-bearing  capacity  of  the  sandstone,  we 
may  infer  that  it  may  be  looked  upon  practically  as  a  huge 
sponge,  permeable  in  every  direction  and  waterlogged   in  its 


♦  For  which  as  for  other  i>oint8  I  have  to  thank  the  Town  Clerk,  Mr.  W.  J. 
Jeeves. 

t  Tbis  is,  however,  only  approximately  correct,  for,  as  Mr.  Gaskin  has 
pointed  out,  the  supply  from  the  Jurkby  well  might  be  increased  by  more 
powerful  pumping  machinery. 
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natural  state.  In  all  cases,  however,  there  is  an  underground 
water-level  which  rises  towards  the  interior  and  falls  seawards. 
This  level  has  to  be  reached  before  a  supply  can  be  obtained ; 
and  upon  the  continuance  of  pumping  operations  it  is  lowered 
from  its  original  position.  W  here  the  Bunter  sandstone  is  of 
great  thickness,  as  it  is  in  West  Lancashire,  the  whole  rock  is 
probably  water-bearing  throughout,  but  the  maximum  supply 
seems  to  be  derivable  from  a  zone  from  300 — 500  feet  below 
the  water-level. 

3.  Finally,  in  reference  to  quality,  the  water  from  the  Bunter 
sandstone  may  be  considerea  as  pure,  wholesome,  and  of  a 
permanent  temperature  of  about  60^  Fahr.  both  in  winter  and 
summer — a  quality  in  which  it  is  superior  to  that  derived  from 
surface  storage  waters.  The  salts  and  carbonates  of  iron,  lime, 
soda,  and  magnesia  which  it  contains  are  not  excessive,  and  are 
decidedly  healthful  for  drinking  purposes.  The  Borough  of 
St.  Helens  must,  therefore,  be  regarded  as  specially  favoured 
in  having  in  its  immediate  neighbourhood  a  source  of  water- 
supply  so  excellent  as  that  afforded  by  the  new  red  sandstone 
of  South  Lancashire. 

This  important  point  will  be  best  illustrated  by  the  analysis 
of  the  wat-er  from  Knowsley  and  Kirkby  wells  furnished  to  me 
by  Mr.  Jeeves  : — 

Analysis  of  Water  from  the  Knowsley    Well. 

1.  Total  solid  in  solution        22         grains  per  gallon. 

o    r\ •  i.4.       <Free  ammonia...    0*002 

2.  Organic  matter  JAlbummoid     ...    0-018 

3.  Combined  chlorine  ...         ...    2*50 

4.  Hardness      |  ^^^^^^  HH  ]    24-64 

Water  at  first  turbid,  yellowish-brown ;  qn  standing  for  12 
hours  it  becomes  clear.     The  colouring  matter  is  due  to  iron. 

Analysis  of  Water  from  the  Kirkby    Well. 

1.  Total  solids  in  solution 

Q    r\        •  xx      <Free  ammonia.. 

2.  Organic  matter  s  *  lu      •     •  j 

^  (Aibummoid     .. 

3.  Combined  chlorine  


99  9y 


20-8 

grains  per  gallon 

0-002 

99 

99 

0-018 

»» 

» 

1-70 

>> 

91 

4.  Hardness 


J  Permanent  12-20  >    .q  ,. 
i  Temporary    6-91  j    ^^'^^ 


»  99 


Water  turbid,   greyish-yellow :    due  to  presence   of  iron ; 
becomes  clean  on  standing  for  some  time. 
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The  present  Water  Engineer  of  the  Borough,  Mr.  J.  J.  L. 
Acklandy  has  favoured  me  with  the  following  note : — 

"  (1,)  Present  levels  of  the  water  in  Kirkby  Wells  indicate  : 

Gallons  per  day.  Column  in  welL 

1,000,000  86  to  88  feet. 

1,500,000  64  to  70    „ 

(2.)  In  July  last  the  water  in  the  bore-hole  at  Melling 
stood  at  18  inches  below  the  surface  of  the  ground. 

(3.)  The  water  from  Kirkby,  as  also  from  Collins  Green, 
has  been  subjected  to  Clark's  process  for  softening 
since  the  beginning  of  1893." 

[For  discussion  on  this  paper  see  page  596.] 


On  ^^River  Pollution^'  by  William  Spinks,  Assoc.M.Tnst.C.E. 

At  no  time  during  the  past  thirty  years  has  public  opinion 
been  so  concentrated  upon  the  serious  condition  of  the  rivers 
and  streams  in  our  manufacturing  districts  as  at  the  present 
time,  nor  so  nearly  unanimous  in  its  demands  for  the  repression 
and  entire  abolition  of  the  three  great  sources  of  pollution, 
viz. :  the  deposition  of  solids,  the  pollution  by  sewage,  and 
trade  effluents.  As  one  who  was  born,  and  has  lived  all  his 
life,  almost  upon  the  banks  of  the  Mersey  and  its  tributaries, 
I  can  claim  to  have  much  personal  knowledge  of  the  varying 
condition  and  quality  of  its  waters,  and  have  no  hesitation  in 
confirming  the  description  of  them  "  as  a  sort  of  cross  between 
a  sewer  and  an  ash-pit." 

Historical. 

In  1865  a  Royal  Commission  was  appointed  to  inquire  into 
the  subject  of  the  pollution  of  rivers,  and  their  report  relating 
to  the  rivers  Aire  and  Calder  was  published  in  1867.  They 
found  that : 

"  The  rivers  Aire  and  Calder  and  their  tributaries  are  abused 
by  passing  into  them  hundreds  of  thousands  of  tons  per  annum 
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of  ashes,  slag,  and  cinders,  from  steam  boilers,  furnaces,  iron 
works,  and  domestic  fires ;  by  their  being  made  the  receptacle 
to  a  >ast  extent  of  broken  pottery  and  worn-out  utensils  of 
metal,  refuse  brick  from  brickyards  and  old  buildings,  earth, 
lime,  and  clay  from  quarries  and  excavations,  road  scrapings, 
street  sweepings,  &c. ;  by  spent  dye  woods  and  other  solids  in 
the  treatment  of  worsteds  and  woollens;  by  hundreds  of 
carcasses  of  animals,  as  cats,  dogs,  pigs,  &c.,  which  are  allowed 
to  float  on  the  surface  of  the  streams  or  putrify  on  their 
banks ;  and  by  the  flowing  in,  to  the  amount  of  very  many 
millions  of  gallons  per  day,  of  water  poisoned,  corrupted,  and 
clogged  by  refuse  from  iron  and  chemical  works,  dyeing,  scour- 
ing and  fulling  worsted  and  woollen  stuffs,  skin  cleansing  and 
tanning,  slaughter-house  garbage,  and  the  sewage  of  towns 
and  houses." 

Again,  the  report  says  : 

"  Where  the  dye  refuse  is  not  discharged  in  sufficient 
quantity,  that  offensive  matter  deposited  in  the  beds  and  banks 
of  the  streams  becomes  in  dry  weather  putrid  and  stinking, 
and  in  floods  is  stirred  up  and  floated  forward  to  poison  the 
navigable  parts  of  the  rivers  and  canals." 

And  again  in  1869,  reporting  on  the  condition  of  the  River 
Irwell  they  say,  "  that  throughout  almost  the  whole  course  of 
the  various  streams  which  here  pass  over  the  weir,  not  only  has 
the  water  been  polluted  from  both  house  and  mill  refuse,  more 
or  less  in  solution  or  suspension,  but  the  river  has  been  obviously 
made  the  recipient  of  furnace  ashes,  waste  from  spoil  heaps  of 
various  kinds,  and  even  earth  removed  from  house  loundations." 
It  was  j)erfectly  obvious  that  after  these  reports  the  rivers 
could  no  longer  continue  to  be  used  as  tips  and  sewers,  hence  in 
1876  was  enacted  the  "Rivers  Pollution  Prevention  Act,"  and 
as  is  now  pretty  generally  admitted  the  good  results  that  were 
expected  to  follow  from  its  passing  have  failed  to  put  in  an 
appearance,  except  perhaps  in  purely  residential  districts, 
possibly  because  the  persons  ujwn  whom  the  duty  fell  of  putting 
the  Act  in  operation  were  themselves  the  greatest  offenders 
against  its  provisions;  I  refer  of  course  to  the  sanitary  authori- 
ties, nor  could  they  therefore  with  a  good  grace  urge  reform 
upon  the  polluting  trades,  and  so  in  default  of  a  superior 
authority  to  bestir  the  offenders  the  law  has  been  practically  in 
abeyance  in  the  manufacturing  districts.  I  will  cite  one  single 
instance  in  support  of  this  statement. 

Dr.  Arthur  Whitelegce,  the  Medical  Officer  of  Health  to  the 
West  Riding  of  Yorksnire  County  Council,  in  reporting  in 
1891  upon  the  condition  of  the  River  Tame  (one  of  the  tribu- 
taries  of   tiie  Mersey)  as  it   flows  through  the  Saddleworth 
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district  of  Yorkshire,  said  "  Where  houses  are  situated  at  a 
distance  from  any  stream  it  has  generally  been  found  more  con- 
venient to  turn  the  drainage  upon  the  land,  but  with  these 
exceptions  tlie  river  forms  the  common  sewer  for  all  purposes  ; 
and  as  already  stated  much  of  the  pure  water  has  been  diverted 
from  it.  Every  village  and  hamlet  along  the  course  of  the 
stream  contributes  to  the  pollution,  and  though  some  lengths  of 
pipe  drain  have  been  laid  the  prevailing  system  in  all  is  an 
irregular  arrangement  of  rubble,  drains  and  sewers  leading 
invariably  to  the  water  courses,  and  without  any  attempt  at 
purification  of  the  sewage  sevei'al  ashpits  and  privies  adjoin  the 
stream,  and  some  discharge  directly  into  it  and  others  make  a 
special  provision  for  flushing  when  the  river  is  in  flood." 

A  very  similar  if  not  worse  state  of  things  was  found  to 
prevail  on  the  river  Tees  by  Dr.  Barry  in  1891,  at  Barnard 
Castle,  and  in  his  report  to  the  Local  Government  Board  will 
be  found  a  number  of  excellent  photographs  depicting  these 
offences.  Such  then  was  the  condition  of  things  at  a  period  of 
fifteen  years  after  the  passing  of  the  "  Rivers  Pollution  Preven- 
tion Act." 

Legislation. 

In  1888  was  enacted  the  Local  Government  Act  as  applied 
to  counties,  and  Section  14  of  that  Act  confers  powers  upon  the 
Count3'  Councils  to  enforce  the  provisions  of  the  Rivers  Pollu- 
tion Prevention  Act,  1876,  and  Sub-section  3  of  the  same  Section 
further  confers  powers  upon  the  Local  Government  Board  to 
constitute  joint  committees  from  the  County  Council  of  the 
watersheds  of  particular  rivers,  and  confer  upon  them  all  the 
powers  of  a  Sanitary  Authority.  Thus  after  a  lapse  of  twelve 
years  have  we  an  efficient  and  impartial  authority,  to  see  that 
the  law  is  administered  against  all  offenders  alike,  whether 
they  be  sanitary  authorities  or  traders,  but  it  cannot  be  too 
clearly  understood  that  the  duties  of  such  an  authority  are 
purely  ministerial  and  that  they  are  in  fact  "  Sanitary  Police." 
I  often  hear  it  stated  by  members  of  Local  Boards  that  the 
County  Council  or  Joint  Committee  should  take  in  hand  the 
design  and  construction  of  sewage  disposal  works ;  they  possess 
no  such  power  nor  can  they  provide  money  for  the  purpose, 
and  the  duty  of  their  officers  is  to  find  fault,  but  not  to  make 
any  recommendations.  Under  the  powers  referred  to,  the 
Mersey  and  Irwell  Joint  Committee  was  formed  in  1891,  and 
quite  recently  a  similar  Board  has  been  formed  for  dealing  with 
the  whole  of  the  rivers  in  the  West  Riding  of  Yorkshire. 
Recent  experience  in  the  administration  of  the  Rivers  Pollu- 
tion Prevention  Act,  1876,  has  shown  that  it  was  not  possible 
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to  obtain  by  its  agency  alone  all  that  was  necessary,  and  m 
1893  ail  important  amendment  was  passed  in  explanation  of 
Section  3,  which  reads  as  follows :  — 

"  Wliere  any  sewage  matter  falls  or  flows  or  is  carried  into 
any  stream  after  passing  through  or  along  a  channel  which  is 
vested  in  a  sanitary  authority,  the  sanitaiy  authority  shall,  for 
the  purposes  of  Section  3  of  the  Rivers  Pollution  Prevention 
Act,  187H,  be  deemed  to  knowingly  permit  the  sewage  matter 
so  to  fall,  flow,  or  be  carried." 

And  again  with  reference  to  solid  matters,  we  find  in  the 
Public  Fiealth  Amendment  Act,  1890,  Part  III.,  Section  47, 
as  follows : — 

"  It  shall  not  be  lawful  for  any  person  to  throw  or  place, 
or  suffer  to  be  thrown  or  placed  into  or  in  any  river,  stream, 
or  water-course,  within  any  district  in  which  this  part  of  this 
Act  is  adopted,  any  cinders,  ashes,  bricks,  stone,  ruobish,  dust, 
filth,  or  other  matter  which  is  likely  to  cause  annoyance." 

But  unfortunately  this  Section  can  only  be  operative  where 
this  portion  of  the  Act  has  been  adopted,  the  Act  being 
permissive. 

The  Mersey  and  Irwell  Joint  Committee  had  not  been  in 
existence  very  long  before  it  was  found  that  the  procedure 
under  the  Rivers  Pollution  Prevention  Act,  1876,  was  so  lax 
that  it  was  almost  hoi)eless  to  expect  any  material  improvement 
to  take  place  in  the  condition  of  the  rivers  within  a  reasonable 
time,  consequently  in  1892  an  Act  was  obtained  entitled : — 

"  An  Act  to  make  more  effectual  provision  for  Prevention  of 
the  Pollution  of  the  Rivers  Mersey  and  Irwell  and  their 
tributaries." 

Part  I. 

It  will  be  seen  that  this  part  is  considerably  in  advance  of 
the  general  law  and  that  there  is  sufficient  protection  for 
manufacturers  when  engaged  in  cleansing  out  lodges  or 
reservoirs,  &c. 

Part  II. 

It  will  be  seen  that  the  most  important  provision  in  this  part 
is  the  power  conferred  upon  the  Joint  Committee  to  fix  a 
specific  time  within  which  sewage  disposal  works  shall  be  under- 
taken, and  also  to  extend  such  times  if  in  their  judgment  the 
circumstances  so  warrant  it. 

Part  III. 

It  will  be  noticed  that  this  part  of  the  Act  introduces  an 
entirely  new  form  of  procedure  in  the  shape  of  consent  to  pro- 
ceedings being  taken  against  the  offender  having  to  be  obtained 
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from  the  Local  Government  Board  after  they  in  certain  cases 
have  held  an  inquiry. 

Section  10. 

This  Section  it  will  be  observed  is  of  great  value  if  really 
serious  work  is  to  be  accomplished,  and  althou^^h  at  first 
strenuous  opposition  was  offered  to  its  enactment,  there  has  I 
understand  been  little  or  no  friction  in  carrying  it  out  in  the 
Mersey  or  Irwell  District. 

During  the  past  Session  of  Parliament  the  Conservancy 
Board  for  the  West  Riding  of  Yorkshire  have  obtained  an 
almost  similar  Act,  and  during  its  progress  through  both  houses 
the  County  Boroughs  took  strong  exception  to  this  power  of 
entry  and  also  to  the  procedure  and  asked  for  concurrent 
powers,  but  in  neither  house  did  they  meet  with  any  sympathy, 
it  being  pointed  out  that  they  would  all  have  their  proper  pro- 
portion of  representation  on  the  Conservancy  Board. 

Pollution  from  Sewage. 

Happily  this  once  chief  source  of  pollution  is  being  gradually 
lessened  by  the  completion  of  Sewage  Disposal  Works  and 
systems  of  sewerage  to  intercept  all  existing  outlets  into 
streams.  It  is  not  the  occasion  now  to  discuss  the  vexed 
question  of  sewage  disposal,  but  if  we  are  to  have  our  rivers  in 
a  satisfactory  condition,  not  only  must  the  sewage  be  clarified, 
but  it  must  be  purified  in  such  a  way  that  secondary  decomposi- 
tion will  not  ensue  after  the  effluent  water  has  been  passed  into 
the  streams,  and,  further,  the  night  sewage,  as  is  often  done, 
must  not  be  discharged  through  a  bye-pass  in  its  polluting  state, 
it  should  either  be  stored  in  a  tank  or  reservoir  sewer  until 
work  is  resumed,  or  else  the  works  should  be  kept  in  operation 
during  the  night. 

Unfortunately,  most  of  our  towns  in  the  manufacturing 
districts  have  very  few  water-closets,  in  fact,  from  inquiries  1 
made  a  few  years  ago,  I  found  they  did  not  average  more  than 
3®/o  of  the  whole,  and  that  where  the  dry  closet  systems 
prevail  there  seems  to  be  an  opinion  that  there  is  no  necessity 
tor  the  construction  of  sewage  disposal  works  as  it  is  alleged 
that  the  sewage  is  only  sink  water  and  can,  therefore,  contain 
only  a  little  of  soapy  and  greasy  impurities.  Sewage  is  a  very 
complex  liquid,  ana  even  in  towns  such  as  these  will  contain,  in 
addition  to  the  sink  water,  nearly  the  whole  of  the  urine  (mostly 
from  chamber  slops),  the  drainage  of  stables,  cow-houses,  and 
slaughter-houses,  middens,  &c.,  &c.,  and  it  was  found  by  the 
Royal  Commission  on  Rivers  Pollution  in  1868  that  the  differ- 
ence in  degrees  of  impurity  between  a  water-closeted  town  and 
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noii-water-closeted  town   was  very  slight,  as  will   be  seen  by 
reference  to  the  well-known  table  here  quoted : — 

Table  L — Average  Composition  of  Sewage. 

In  Parts  per  lOOfiOO. 


Description. 
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In  Grains  per  Gallon. 


Midden  Towns 
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Water  -  Closet 
Towns  50-54 
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1-543  I  4*692 


4-615 


6*410 
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14-910 


27-377 


14-357  31-283 


III  many  sewage  disposal  works,  especially  those  of  small 
towns,  very  imperfect  means  are  employed  in  the  treatment 
of  sludge,  and  1  have  frequently  seen  it  thrown  upon  the 
ground  to  dry  in  the  atmosphere,  and  the  liquor,  which  as  is 
well  known  is  more  foul  than  the  crude  sewage  itself,  drainincj 
directly  into  the  stream.  Wherever  the  sludge  is  not  pressed 
it  should  at  least  be  placed  on  an  impervious  surface,  such  as 
concrete,  and  the  liquor  either  drained  back  into  the  tanks  fur 
re-treatment  or  be  treated  separately. 

It  is  not  possible  to  carry  out  iu  every  town  the  separate 
system  of  sewerage,  but  it  is  frequently  attempted  in  a  partial 
manner,  that  is  to  say,  old  sewers  and  water  -  courses  are 
utilised  for  carrying  off  the  surface  water,  and  where  this  is 
the  case  great  attention  should  be  paid  to  the  scavenging' 
and  condition  of  the  carriage-ways,  oince  the  substitution  of 
impervious  carriage-ways,  pavements,  and  tar  macadam  for  the 
ordinary  macadam,  a  very  great  improvement  has  been  effected, 
still  the  surfaces  should  be  cleansed  very  much  more  fre- 
quently, certainly  oftener  than  once  a  week,  as  is  the  econo- 
mical habit  of  many  small  towns.  I  know  it  is  not  feasible 
for  them  to  have  a  system  of  orderly  bins  as  iu  London  and 
many  large  towns,  but  a  daily  sweeping  at  least  is  necessary 
in  all  streets  of  busy  traffic.  Again,  the  gullies  require  more 
frequent  cleansing,  and  the  deposited  silt,  &c.,  removed.  On 
the  grounds  of  health  alone  it  is  very  undesirable  to  have  these 
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cesspits,  with  their  putrifying  contents,  be  they  large  or  small, 
adjacent  to  houses,  and  more  especially  is  this  so  in  the  narrow 
streets  and  courts  of  our  large  towns. 

Trade  Effluent. 

In  considering  the  pollution  caused  by  manufacturers'  refuse 
it  will  be  more  convenient  not  to  follow  the  order  of  the  Acts  of 
Pai'liament,  but  to  refer  to  the  solid  and  liquid  refuse  as  if  they 
were  one,  because  the  pollution  caused  by  tipping  of  cinders  and 
other  refuse  has  now  been  practically  reduced  to  a  minimum, 
but  there  remains  an  immense  quantity  of  solid  refuse  which  is 
carried  into  streams  in  a  state  of  suspension. 

I  do  not  propose  either  to  discuss  any  particular  method  of 
preventing  pollution  from  each  process  of  manufacture  as  no 
common  system  can  be  applied,  each  must  be  considered  accord- 
to  such  circumstances  as  position  relative  to  the  stream,  riparian 
rights,  the  quality  of  the  wastes,  and  other  conditions.  It  is  well 
known  that  most  works  have  been  so  laid  out  that  the  last 
process  in  manufacture  takes  place  as  near  to  the  water's  edge 
as  possible,  hence  the  difficulty  of  selecting  a  site  for  purifying 
works  to  which  the  liquor  from  the  different  waste  pipes  can  be 
delivered  by  gravitation.  Thus  in  most  cases  pumping  has  to 
be  resorted  to,  as  long  as  this  is  so  the  question  of  the  method  of 
treatment  becomes  simplified,  as  it  is  then  only  a  question  of  the 
purchase  of  a  sufficient  area  of  land  for  the  purpose.  In  closely 
built  areas  in  towns  the  land  question  is  of  course  a  great 
difficulty  which  can  only  be  surmounted  by  the  adoption  of  a 
process  that  will  take  up  little  space.  Precipitation  is  in  nearly 
all  cases  absolutely  necessary,  assisted  by  some  agent  adjusted  so 
as  to  do  its  work  in  as  little  time  as  possible  ;  the  tanks  for  this 
purpose  may  be  where  land  is  obtainable  of  the  long  and  shallow 
type  and  where  land  is  not  readily  obtainable  then  of  the  deep 
vertical  type.  In  many  manufactures  good  work  may  be  done 
by  preliminary  straining  through  copper  wire  strainers  of  small 
mesh,  indeed,  in  many  instances  this  is  all  that  is  necessary, 
while  in  other  cases  after  the  effluent  has  left  the  tanks  it  will 
often  require  filtration  in  addition.  Care  must  also  be  taken  to 
see  that  the  liquor  from  the  sludge  does  not  find  its  way  into  the 
streams.  I  am  not  a  chemist  so  do  not  offer  any  opinion  as  to 
wliat  may  be  done  with  the  sludge;  there  may  be  untold  wealth 
in  some  of  it  provided  the  process  of  recovery  is  cheap  and  there 
is  a  ready  and  convenient  market  for  the  product.  Many 
manufacturers  have  been  indisposed  to  attempt  the  solution  of 
this  question  for  themselves,  and  attempts  have  been  made  and 
in  some  instances  successfully,  to  induce  the  local  authority  to 
take  all  trade  effluents  into  the  system  of  sewers  and  deal  with 
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them,  combined  with  the  domestic  sewage.     Section  7  of  the 
Rivers  Pollution  Act,  1876  reads  as  follows : — 

7.  "  Every  sanitary  or  local  authority  having  sewers  under 
their  control,  shall  give  facilities  for  enabling  manufacturers 
within  their  districts  to  carry  the  liquid  proceeding  from  their 
factories  or  manufacturing  processes  into  such  sewers. 

"  Provided  that  this  Section  shall  not  extend  to  compel  any 
sanitary  or  other  local  authority  to  admit  into  their  sewers  any 
liquid  which  would  prejudicially  affect  such  sewers,  or  the  dis- 
posal by  sole  application  to  land  or  otherwise  on  the  sewap 
matter  conveyed  along  such  sewers,  or  which  would  from  its 
temperature  or  otherwise  be  injurious  in  a  sanitary  point  of 
view. 

"  Provided  also  that  no  sanitary  authority  shall  be  required 
to  give  such  facilities  as  aforesaid  where  the  sewers  of  such 
authority  are  only  sufficient  for  requirements  of  their  district, 
nor  where  such  facilities  would  interfere  with  any  order  of  any 
court  of  competent  jurisdiction  respecting  the  sewage  of  such 
authority." 

There  is  a  great  deal  of  uncertainty  about  the  true  inter- 
pretation of  this  Section,  nor  has  any  attempt  yet  been  made 
to  obtain  one  from  the  Courts.  There  are  many  difficulties  in 
the  way  of  admitting  trade  effluents  into  public  sewers;  in 
very  many  instances  the  water  used  in  the  process  of  manu- 
facture is  drawn  directly  from  the  stream,  and  is  therefore 
bound  after  use  to  be  returned  to  the  stream.  To  illustrate 
the  risk  that  an  authority  would  run  in  taking  an  effluent,  let 
us  assume  that  the  last  place  from  which  a  connection  is  made  is 
situated  upon  the  stream  at  least  half  a  mile  above  the  sewage 
disposal  works.  All  would  be  well  until  an  additional  works  was 
erected  nearer  to  them ;  then  the  newcomer  would  at  once  say: 
**  You  are  abstracting  from  the  stream,  and  carrying  past  me, 
water  to  which  I  am  entitled,  and  so  that  I  may  enjoy  my  full 
rights  it  must  be  returned  so  as  to  flow  past  me."  I  venture 
to  think  it  does  not  require  a  legal  mind  to  foretell  what 
difficulties  may  ensue  in  such  a  case. 

Again,  how  is  it  possible  to  determine  the  size  of  the 
sewers  where  trade  effluents  are  taken  in?  As  an  engineer 
engaged  in  the  designing  of  sewerage  schemes,  I  find  that 
hardly  any  manufacturers,  except  those  on  a  small  scale,  can 
ascertain  how  much  water  they  use,  and  certainly  not  the 
maximum  quantity  of  any  given  period  of  the  day,  as  the 
supply  is  often  from  private  sources,  in  addition  to  what  may 
pass  through  a  meter ;  but  assuming  all  this  could  be  done  to 
a  nicety,  how  is  it  possible  to  make  provision  for  future 
increase  or  extension  ?     Again^  in  the  treatment  of  the  sewage 
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at  the  works  the  precipitant  at  a  particular  time  may  be  nicely 
adjusted  to  deal  with  the  quantity  of  sewage  flowing  in,  when 
someone  may  take  it  into  his  head  to  let  off  a  number  of 
vats  or  tanks,  thus  not  only  increasing  the  volume  of  flow  but 
also  changing  entirely  the  chemical  composition  of  the  sewage 
and  in  such  a  way  as  to  render  the  efficiency  of  the  precipitating 
agent  nugatory.  The  sludge  question — quite  difficult  enough  of 
solution  even  when  it  is  solely  the  residue  of  domestic  sewage, 
without  the  addition  of  that  brought  down  by  trade  effluents — 
would  then  be  intensified  tenfold. 

This  is  hardly  the  occasion  to  discuss  the  extremely  delicate 
point  in  Municipal  Ethics,  as  to  whether  the  manufacturer 
should  have  his  effluent  conveyed  along  the  public  sewer  and 
dealt  with  at  the  expense  of  the  rates,  or,  failing  this,  should  be 
relieved  of  any  contribution  towards  the  expenses  of  such 
sewage  schemes.  Quite  recently,  Mr.  Malcolm  Patereon,  C.E., 
of  Bradford,  proposed  in  designing  a  sewerage  scheme  for  El  land 
im  the  River  Calder,  to  provide  in  addition  to  the  sewage  of 
10,000  persons,  for  a  further  500,000  gallons  per  day  from  the 
manufacturers. 

After  the  Inquiry  had  been  held  by  the  Local  Govern- 
ment Board  Inspector,  the  following  letter  was  in  due  course 
received  from  them  by  the  Local  Board. 

Local  Govehnment  Board. 
88th  June,  1894.. 

SiK, 

With  regard  to  the  proposed  works  of  sewerage  and  sewage 
disposal,  the  Board  observes  that  in  addition  to  the  ordinary 
domestic  sewage,  estimated  at  twenty  gallons  per  head  of  the 
population,  it  is  proposed  to  receive  into  the  sewers  trade 
refuse  from  manufactories,  estimated  at  fifty  gallons  per  head. 
The  board  are  advised,  however,  by  their  chief  engineering 
inspector  that  this  course  is  very  undesirable,  as  the  reception 
into  their  sewers  of  such  large  quantities  of  refuse,  the 
character  of  which  will  vary  from  hour  to  hour  according  to 
the  number  of  factories  which  are  discharging  their  refuse  at 
any  time,  will  render  almost  impossible  the  proper  purification 
of  the  sewage  at  the  outfall,  and  the  treatment  which  may  be 
successful  tor  this  purpose  at  one  time  may  utterly  fail  at 
another.  The  Board  would  therefore  suggest  that  the  Local 
Board  should  consider  the  desirability  of  taking  steps  to  prevent 
the  discharge  of  unpurified  trade  refuse  into  the  sewers. 

I  am,  Sir,  your  obedient  servant, 

0.  N.  Dalton,  Assistant  Secretary. 

TOL.   XT.      PABT  IT.  QQ 
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IS  doubtful  whether  it  may  be  admitted ;  but  when  the  sewage 
amounts  to  less  than  yj^  or  0*8  per  cent,  of  the  river  water  then, 
without  any  doubt,  it  may  be  admitted  in  its  raw  state  into  the 
river.  Stearns  adds  that  these  considerations  are  made  from  the 
"  standpoint  of  the  offensiveness  of  the  water."  These  conclusions 
have  not  yet  been  accepted  as  final  by  English  authorities,  and  so 
there  is  no  relaxation  in  the  administering  of  the  Rivers  Pollu- 
tion Prevention  Act,  and  especially  should  this  be  the  case 
where  river  water  is  abstracted  for  dietetic  purposes.  The 
condition  of  things  in  the  Tees  Valley  in  1890 — I,  as  disclosed 
by  the  report  of  Dr.  Barry  to  the  Local  Government  Board, 
issued  August,  189:^,*  seems  hardly  credible,  so  filthy  was  the 
state  of  the  river  about  Barnard  Castle  and  above  the  intakes  of 
the  Waterworks.  At  the  particular  times  referred  to  in  the 
report  there  were  two  very  serious  outbreaks  of  enteric  fever 
amongst  a  population  of  500,000  persons;  there  was  nothing  in 
the  general  sanitary  conditions  of  the  urban  or  rural  districts  to 
account  for  such  abnormal  outbreaks,  but  when  the  water 
supply  was  investigated,  it  was  found  that  not  only  the  sewage 
but  a  great  proportion  of  solid  filth,  from  10,000  persons,  was 
|)oured  directly  into  the  river  without  any  pretence  at  conceal- 
ment, and  in  times  of  flood  this  was  carried  down  to  and  past 
the  intakes  of  the  waterworks,  and  while  the  epidemic  lasted 
the  death-rate  from  enteric  fever  per  10,000  of  the  population 
was,  amongst  users  of  the  Tees  water  10*3,  and  for  non-users  2'1. 
Dr.  Barry's  report  is  copiously  illustrated  with  maps,  tables, 
diagrams,  and  photographs,  and  is  well  worthy  of  study  by  all 
interested  in  this  question. 

Suggested  Improvements. 

The  narrow  streams  which  pass  through  our  towns  and 
manufacturing  districts  instead  of  being  purifying  agents  and 
a  blessing  are  unfortunately  the  very  reverse,  and  it  is  to  be 
feared  their  loathsome  poisonous  waters,  if  not  directly  the 
source  of  disease,  serve  to  maintain  a  low  condition  of  vitality 
in  those  dwelling,  or  having  occupation,  upon  their  banks. 

Our  sanitary  authorities  can  do  a  very  great  deal  to  improve 
their  condition  besides  purifying  the  sewage.  In  many  of  the 
rivers  flowing  off  both  sides  of  the  Pennine  Range  there  are  in 
the  beds  a  great  number  of  pieces  of  rock,  of  all  sizes  and 
irregular  shapes,  and  during  periods  of  diminished  flow  the  sides 


*  Twentieth  Annual  Report  of  the  Local  Qovemment  Board,  1891—2, 
Supplement. 
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of  these  are  covered  with  a  nasty  filthy  slime  due  to  the  sedi- 
mentation. 

This  putrifying  foetid  filth  is  a  standing  danger  to  health, 
and  in  every  well  managed  town  should  be  removed,  as  thus  the 
scour  and  flow  of  the  channel  would  be  greatly  improved. 
Again,  the  plan  which  has  been  adopted  in  some  towns  of 
paving  the  bed  of  the  streams  and  forming  an  inverted  channel 
for  the  dry  weather  flow  is  an  excellent  one,  it  prevents 
sedimentation  in  the  least  desirable  places,  and  also  presents 
outside  the  channel  a  clean  dry  surface  at  all  times. 

In  course  of  time  when  our  rivers  have  become  clean,  a 
greater  value  will  be  set  upon  the  water,  and  possibly  the 
(juestion  of  Conservancy  may  be  again  revived,  for  there  are 
many  uses  to  which  the  M:ater  may  be  put,  such  as  watering 
streets,  the  flushing  of  sewers,  and  (after  filtration)  for  open-air 
baths,  to  say  nothing  of  a  variety  of  commercial  purposes. 

The  recent  opening  of  the  Manchester  Ship  Canal,  has 
(piickened  public  opinion  on  this  particular  subject;  to  some  it 
has  appealed  in  a  two-fold  sense,  as  sufferers  from  the  nuisances, 
and  as  shareholders  in  the  Company,  by  the  constant  drain  upon 
the  revenue  caused  by  dredging  the  solids  brought  into  the 
Canal. 

It  is  quite  clear,  from  the  support  accorded  to  the  endeavours 
of  the  Mersey  and  Irwell  Joint  Committee,  by  public  opinion, 
as  voiced  by  the  press,  that  the  populace  waits  anxiously  for 
1  he  time  when  our  rivers  shall  be  restored,  if  not  to  the  con- 
dition of  their  pristine  state,  at  any  rate  to  a  condition  which 
shall  in  its  quality  satisfy  the  most  exacting  sanitarian,  and  in 
colour  be  no  longer  an  offence  to  the  least  aesthetic  amongst 
us,  so  that  instead  of  being  a  plague  and  constant  danger  to 
health,  by  day  and  night,  the  river,  when  rescued  from  the 
degrading  uses  to  which  it  has  been  allowed  to  be  put  by  the 
indifference  of  some,  the  ignorance  of  others,  and  the  neglect 
of  many,  shall  be  a  sweetener  of  an  atmosphere  which,  irom 
other  sources,  is  sadly  too  polluted. 


[7'/u«  discussion  applies  to  the  papers  by  Pkofessor  H.  ROBIN- 
SON,  Pkofessor  E.  Hull,  and  Mr.  W.  Spinks.] 

The  President  of  the  Section  (Mr.  G.  F.  Deacon)  said  that  be 
thought  that  Professor  Hull  bad  made  the  remark  with  r^ard  to  his 
(the  President's)  views  as  to  a  proper  source  of  water  supply,  under  a 
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misapprehension.  He  had  referred  to  pure  mountain  water  taken 
virtually  from  above  the  limits  o£  human  habitation,  and  he  had 
added  the  words,  **or  drawn  from  perfectly  safe  sources  under- 
ground ;"  so  that  in  expressing  his  views,  he  did  not  by  any  means 
exclude  well  supplies. 

Sir  Chables  Cameron  (Dublin)  said  he  would  like  to  make  a  few 
observations.    Firstt  he  would  point  out  that  he  did  not  think  that 
since  the  subject  of  the  qualities  of  water  had  been  considered,  the 
question   had  ever  been  in  a  more   unsatisfactory   condition  than 
it  was  at  the  present  moment.     He  quite  agreed  with  the  statement 
which   had  been  made,  that  the  question  of  water  supply,  or  the 
purification  of  it,  which  had  been  thought  to  be  settled,  would  be 
completely  reversed,  perhaps  in  a  year  or  two   afterwards.     He 
wished  to  point  out  how  very  unsatisfactory  was  the  state  of  this 
question,  especially  as  to  the  condition  in  which  water  might  be 
allowed  to  be,  and  yet  be  considered  to  be  sufficiently  pure  to  be 
made  use  of  for  potable  purposes.    Chemists  maintained  that  if  water 
contained  a  certain  amount  of  albuminoid  organic  matter,  it  was 
unsuitable  for  use.     They  allowed  so  much  albuminoid  ammonia  in 
pure  water ;  in  fact,  a  quantity   which  was  certainly  smaller   than 
Professor  Hull  had  advocated.     Then  chemists  came  down  to  waters 
containing  a  moderate  quantity,  namely,  '001  of  a  grain  of  albumi- 
noid ammonia.     Then  they  graded  down  to  the  very  impure  kinds  of 
water,  containing  O'l  grain,  and  more  of  albuminoid  matter.     Then 
the  bacteriologists  came  in  and  said  that  the  amount  of  albuminoid, 
or  any  other  organic  matter  in  water  was  not  so  important  as  the 
number  of  micro-organisms  which  the  water  contained.     And  then 
it  was  said  that  if  water  contained,  say  25   micro-organisms   per 
cubic  centimetre,  it  was  the  best  quality,  and  might  be  safely  drunk. 
Another  class  of  bacteriologists  said  that  it  was  not  of  the  slightest 
consequence  what  number  of  organisms  there  were  in  the  water,  the 
question  being  what  was  their  nature,  because  the  organisms  might 
be  perfectly  innocuous.     If  this  were  true,  an  examination  of  the 
water,  say  in  a  small  village  or  in  a  private  house,  would  become  a 
roost  expensive  operation ;  inasmuch  as  it  would  require  a  man,  like 
Dr.  Klein,  or  Dr.  Crookshank,  or  Dr.  Frankland,  to  differentiate 
these   organisms,   and  point   out   which   of  these   properties    were 
virulent,  and  which    were   harmless.     It   appeared,   also,   that  the 
amount  of  organic  matter  that  was  considered  sufficient  to  condemn 
the  water  was  exceedingly  small.     With  regard  to  the  filtration  of 
water,  it  was  in  a  most  unsatisfactory  condition,  notwithstanding  all 
the  labours  of  the  Pollution  Commission.     One  set  of  men  said  that 
they  did  not  care  about  the  chemical  analysis  of  water,  or  about  the 
bacteriological  examination  either ;  what  they  wanted  to  know  was 
the  pedigree  of  the  water.     He  might  say,  that  it  was  not  a  Welsh- 
man who  said  it,  although  all  Welshmen  were  great  upon  pedigrees. 
The  water  supply  of  Hamburg  during  the  recent  terrible  epideunc 
of  cholera  in  that  city,  was  also  used  in  Altona ;  but  after  it  had 
received  the  sewage  of  Hamburg,  with  its  800,000  inhabitants,  and 
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jet  there  was  rery  little  cholera  in  the  latter  place  ;  while  in  Ham- 
burg, there  was  an  enormous  death-rate  from  it.  The  water  used  Id 
Altona  was  filtered,  and  it  was  taken  from  the  river  Elbe,  the  infer- 
ence being  that  it  was  the  filtration  of  the  water  which  rendered  it  so 
healthy.  They  were  told  that  the  pedigree  of  water  was  everything, 
and  now  could  there  be  a  worse  pedigree  than  that  ?  His  impression 
was  that  the  enormous  amount  of  mortality  caused  by  cholera  at 
Hamburg  was  due  to  causes  quite  apart  from  the  water  supplj— 
namely,  to  the  extremely  unhygienic  conditions  in  which  a  Urge 
))ortiou  of  the  city  was.  He  agreed  that  it  was  far  better  to  use 
water  which  required  no  purification,  than  water  that  had  been 
polluted  and  had  been  purified.  The  question  was,  did  the  puritica- 
tion  through  sand  remove  all  that  was  objectionable.  He  thought 
the  number  of  bacteria  might  b^  r«*duced  to  a  small  percentage  indeed ; 
but  were  they  at  the  present  moment  in  a  condition  in  which  tbej 
could  safely  say  that  the  portion  of  organic  matter  in  water  that 
could  not  be  removed  by  filtration  was  innocuous  ?  He  maintained 
they  were  not  in  that  condition.  It  had  been  proved  that  many  of 
the  worst  diseases  attributed  to  bacteria  were  produced  by  secondary 
agents.  It  was  not  bacteria  alone  that  produced  lowered  vital  con- 
ditions, but  certain  soluble  organic  matter  created  by  the  influence  of 
microbes.  The  microbes  themselves  were  in  many  cases  poisons, 
but,  being  insoluble,  no  doubt  they  could  be  filtered  out ;  and  he 
believed  that  they  were  safe  to  a  great  extent,  by  filtration,  from 
such  diseases  as  required  to  be  produced  by  the  direct  action  of  the 
microbes,  if  the  filtration  was  perfectly  carried  out  and  conducted  in 
the  way  in  which  it  had  been  shown  (especially  by  Professor  Frank- 
land)  it  ought  to  be. 

Mr.  C.  H.  CooPEu  (Wimbledon),  alluding  to  trade  refuse,  said  it 
occurred  to  him  that  the  trade  of  this  countrv  would  be  verr 
materially  interfered  with  if  manufacturers  were  compelled  to  treat 
all  their  liquid  refuse.  Take  the  case  of  a  village  with  one  lar^e 
manufactory  on  which  the  village  depends  for  its  support.  The 
Local  Authority  might  at  a  small  additional  cost  treat  the  refuse 
from  such  manufactory,  whereas,  the  cost  to  the  manufacturer  might 
be  so  much  that  his  manufactory  would  no  longer  pay  him,  in  which 
case  he  would  close  his  doors  or  move  to  another  district,  so  that  the 
staple  trade  of  the  district  would  be  ruined.  He  had  himself  advised 
the  May  bole  Authorities  some  four  years  ago  as  regards  their  sewage 
treatment.  The  staple  trade  of  the  town  was  boot  making,  for  which 
three  or  four  tanneries  existed  right  in  the  centre  of  the  tovna. 
There  was  no  ground  near  on  which  the  tanneries  could  treat  their 
liquor.  At  the  time  the  Police  Commissioners  had  under  considera- 
tion whether  or  not  they  would  compel  these  manufacturers  to  treat 
their  refuse.  But  under  his  advice  all  trade  refuse  was  admitted 
into  the  sewers,  with  the  result  that  little  or  no  additional  cost  has 
been  incurred  in  sewage  treatment.  He  thought  it  would  be  a  great 
deal  better  for  the  authorities  in  the  places  alluded  to  by  the  author 
to  try  as  far  as  possible  to  treat  the  refuse  from  their  factories.    As 
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regards  a  separate  system,  he  was  certainly  very  much  surprised  to 
hear  Mr.  Beacon  and  Mr.  Spinks  both  advocate  it.  He  had  the 
misfortune  to  have  the  system  in  his  district,  and  all  he  could  say 
was  that  during  dry  weather,  such  as  occurred  last  summer  for 
instance,  when  there  was  very  little  rain  the  street  washing  which 
ran  into  the  surface  water  sewers  was  far  fouler  and  gave  off  far 
more  unpleasant  smells  than  the  raw  sewage  that  passed  through 
their  sewers.  He  had  had  an  analysis  made  of  street  washings,  and 
it  showed  that  these  washings  were  far  more  impure  than  sewage. 
Instead  of  surface  water  sewers  storm  overflows  form  a  much  more 
sanitary  and  less  expensive  means  of  dealing  with  storm  water.  He 
should  like  to  know  with  regard  to  Professor  Hull's  paper  if  a  hydro- 
geological  survey  was  made,  or  if  the  amount  of  catchment  area  of 
the  wells  was  estimated  ;  also,  if  cognisance  was  taken  of  any  foul 
water  which  must  have  entered  the  sandstone.  When  carrying  out 
the  main  drainage  of  Aston  and  Hands  worth,  the  water  in  the 
trenches  sunk  in  the  new  red  sandstone  was  very  foul ;  the  houses  on 
each  side  of  the  roads  had  privies  situated  about  sixty  feet  from  the 
trenches. 

Mr.  Charles  Burt  (Richmond)  said  he  happened  to  be  a  member 
of  the  Thames  Conservancy  Board,  and  during  last  Session  a  very 
important  Bill  was  brought  in  by  them  and  ultimately  carried. 
Having  been  Chairman  of  the  Board's  Parliamentary  Committee  he 
had  to  give  con:$iderabIe  attention  to  it.  The  great  object  was  to 
preserve  the  purity  of  the  River  Thames,  primarily  no  doubt  for  the 
purpose  of  supplying  water  to  London.  According  to  the  old  law, 
made  twenty-seven  years  ago,  twelve  months'  notice  was  given  to 
riparian  local  authorities  to  cease  pouring  their  sewage  into  the 
river,  and  in  one  particular  case  he  knew  that  litigation  on  this 
subject  continued  for  a  period  of  twenty  years.  It  was  not  until 
that  period  had  expired  that  the  particular  town  he  was  speaking  of 
actually  stopped  the  flow  of  its  sewage  into  the  Thames.  The  new 
Act  shortens  the  period  of  notice  to  three  months,  and  makes  it  much 
more  effective  than  the  old  law.  It  was  laid  down  in  the  Act  that 
neither  sewage  nor  any  other  offensive  or  injurious  mutter  should  be 
allowed  to  pass  into  the  river.  Of  course  if  this  principle  were  to 
be  applied  to  the  rivers  in  the  neighbourhood  of  Liverpool,  and 
especially  to  the  streams  that  discharged  into  the  Manchester  Ship 
Canal,  there  would  be  a  very  great  difficulty  in  giving  effect  to  it ; 
but  all  the  same  the  principle  laid  down  was  a  right  and  proper  one. 
He  did  not  know  what  was  to  be  done  with  the  state  of  the  Ship 
Canal,  but  he  was  afraid  that  many  rivers  in  the  neighbourhood  were 
in  a  similar  condition.  He  thought  that  every  effort  ought  to  be 
made  to  exclude  offensive  matter  from  every  river  and  stream  in  the 
country.  With  regard  to  the  Thames,  the  distance  over  which  the 
powers  of  the  Conservancy  Board  formerly  extended  was  ten  miles 
from  the  river,  but  now  their  powers  extended  up  the  whole  length 
of  every  river  and  stream  falling  into  it;  in  some  coses  going  up  twenty 
or  twenty-five  miles,  in  fact  the  whole  water-shed.     There  was  a  tre- 
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mendous  opposition  to  the  Bill,  one  hundred  petitions  being  presented 
and  thirty  days  spent  in  the  l^ouse  of  Commons  Committee  exam- 
ining every  line ;  almost  every  paragraph  in  the  Bill ;  everything  was 
contestt^d ;  but  thanks  to  the  firmness  and  vigour  of  the  Chairman 
(Mr.  Jac'ksion,  one  of  the  members  for  Leeds)  and  the  other  membfn 
of  the  Committee,  the  Bill  was  passed  through,  practically  unscathed 
as  regards  the  provisions  against  pollution.  With  regard  to  the 
Kivers  Pollution  Act,  he  thought  it  would  be  found  that  it  was  very 
imperfect  indeed,  and  left  too  much  in  the  hands  of  those  who  were 
interested  in  allowing  the  pollution  to  continue.  If  they  permitted 
the  local  authorities,  whose  members  and  constituents  were  interested, 
to  continue  to  foul  the  rivers,  it  w^ould  be  centuries  before  they 
succeeded  in  getting  them  pure.  Therefore  he  urged  that  wherever 
prat-ticable  they  should  have  a  Joint  Committee — say  of  the  County 
Councils  or  Special  Conservancy  Commissioners,  not  drawn  from  the 
persons  who  were  interested  in  continuing  the  pollution — to  carry 
out  the  Act.  In  his  opinion  it  should  not  be  left  in  the  hanHs  of 
the  local  authorities  from  whose  towns  the  pollution  came.  Then; 
was  a  great  struggle  on  the  part  of  many  of  the  local  authorities  of 
the  Thames  that  they  should  have  co-ordinate  powers  with  the  Con- 
servancy Commissioners  to  enforce  the  provisions  of  the  Act.  This 
was  stedfastly  resisted,  not  because  there  was  any  objection  to  any- 
body getting  the  Act  put  in  force,  but  when  they  had  two  parlies 
having  co-ordinate  powers  the  question  w^ould  arise  which  should 
have  priority,  and  one  of  them  would  try  to  prevent  the  other  from 
acting.  Then  it  was  easy  to  begin  litigation  and  let  it  hang  for  any 
number  of  years,  and  it  would  be  unreasonable  to  allow  offenders  to 
be  prosecuted  by  two  parties  for  the  same  offence.  Therefore,  he 
personally  was  against  the  principle  of  leaving  in  the  hands  of  local 
authorities  the  responsibility  and  power  of  dealing  with  the  pollution 
of  rivers. 

Mr.  C.  GiLBT  (Bath)  wished  to  say  something  in  support  of  the 
recommendation  as  to  the  necessity  of  still  greater  attention  being 
paid  to  prevent  the  great  waste  of  water  that  goes  on  in  the  supply 
of  the  various  towns  in  the  kingdom.  In  support  of  that  he  would 
give  them  a  few  tigures  as  to  what  had  been  done  in  the  city  with 
which  he  was  connected.  Some  eight  or  nine  years  ago  they  had 
an  intermittent  service  with  a  consumption  of  over  thirty  gallons 
per  head.  Acting  under  the  advice  of  Mr.  Binnie,  who  was  calleil 
in,  they  adopted  an  instrument  with  which  the  name  of  the  president 
of  the  section  was  so  well  known,  with  this  result,  that  at  the  present 
time  they  were  giving  a  constant  service,  with  a  consumption  of 
water  of  eighteen  gallons  per  head  for  all  purposes,  including  a  trade 
supply  of  two  and  a  half  gallons.  He  believed  at  the  present  time 
there  was  still  at  least  twenty-five  per  cent,  of  the  water  brought 
into  the  city  running  to  waste ;  and  that  only  showed  the  necessity 
of  great  attention  being  paid  to  the  subject,  more  particularly  too  as 
the  cost  of  new  supplies  was  rapidly  increasing.  He  might  say  that 
the  city  in  question  was  a  water-closeted  town.     They  had  instances 
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in  which  there  were  no  fewer  than  four  or  ^ve  water-closets  to  each 
house,  so  that  the  use  of  water  was  rather  high.  It  was  also  a 
district  containing  a  large  proportion  of  good  residential  properties. 

Major  Lamobock  Flower  (Lee  Conservancy  Board)  said  he  was 
very  glad  to  see  Mr.  Burt  at  the  meeting  and  to  learn  the  action  of 
the  Conservancy  Board  over  the  watershed  of  the  river  Thames.  It 
was  a  story  which  he  had  long  put  before  the  world  that,  if  they 
were  to  keep  that  river  pure,  they  must  have  control  over  the  whole 
of  the  watershed  area  of  the  river.  He  was  afraid  that  the  Thames 
Conservancy  had  hitherto  been  hampered  immensely  by  simply 
having  charge  of  a  little  narrow  strip  ten  miles  wide  on  either  side ; 
but  now  that  state  of  things  had  passed  away.  "With  regard  to  Mr. 
Gilby's  remarks  about  Bath,  he  was  pleased  to  have  an  opportunity 
of  saying  a  word,  having  himself  some  interest  below  Bath.  He 
should  like  to  draw  attention  to  the  terribly  fouled  condition  of  the 
river  Avon,  and  he  thought  that  the  time  had  come  when  the  Local 
Government  Board  should  interfere  to  compel  the  good  people  of 
Bath  to  spend  a  little  money  in  keeping  their  sewage  out  of  the 
river,  and  to  force  the  people  of  Bradford-on-Avon  and  Trowbridge 
1o  prevent  pollution,  so  that  those  who  go  down  to  amuse  them- 
selves on  the  pretty  reaches  of  the  Avon  could  do  so  without  being 
offended  by  the  stinks  which  now  drive  them  away.  In  his  opinion, 
the  papers  read  that  day  had  grappled  with  the  subject  very  fairly 
indeed.  He  did  not  quite  agree  with  taking  the  manufacturers' 
refuse  into  the  sewers.  Mr.  Cooper  said  they  managed  to  do  it  all 
right  in  the  districts  he  indicated,  but  it  was  a  totally  different  thing 
in  other  places — for  instance,  at  Tottenham,  where  they  found  it 
exceedingly  hard,  because  of  the  refuse  discharged  from  the  india- 
rubber  factory,  which,  consisting  of  sulphur  compounds,  produced 
rery  bad  smells.  In  such  case^,  as  he  had  said,  the  treatment  of  the 
sewage  would  be  attended  with  very  great  diiRculty.  He  thought, 
from  an  experience  extending  over  a  number  of  years,  all  manu- 
facturers should  be  bound  to  deal  with  their  refuse  on  their  own 
premises. 

The  President  of  the  Section  (Mr.  G.  F.  Deacon)  said  he  should 
like  to  say  a  word  on  the  observations  made  as  to  a  separate  system. 
It  seemed  to  him  that  it  was  practically  impossible,  unless  a  separate 
system  in  some  form  or  another  were  adopted,  to  purify  their  rivers 
to  such  an  extent  as  would  iit  them  for  potable  supplies.  If  they 
admitted  the  flood  waters  into  the  foul  water  sewers,  and  then 
allowed  them  to  overflow  without  treatment  into  the  rivers,  the  foul 
matters  which  had  been  standing  during  a  dry  season  were  turned 
into  the  rivers  at  the  very  moment  when  the  river  was  at  its  worst, 
and  the  evil  which  they  sought  to  prevent  was  thus  aggravated.  The 
practical  difficulties  and  great  cost  of  puiifying  the  whole  of  the 
mixed  sewage  and  flood  water  were  so  great  that  he  saw  no  hope  of 
doing  it.  He  much  preferred  not  to  place  the  intake  of  any  water- 
works below  sewage  effluents ;  but  if  they  must  be  so  placed,  he  was 
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satisfied  that  all  the  human  excreta  ought  to  he  efBciently  treated, 
and  the  separate  system  was  the  cheapest  method  with  which  efficient 
treatment  could  be  combined. 

Mr.  C.  BuBT  (Richmond)  pointed  out  that  there  was  no  power  at 
present  existing  by  which  Local  Authorities  could  compel  the 
separation  of  rain  water  falling  on  houses  and  gardens  from  sewage, 
which  was  a  lamentable  state  of  things,  and  ought  promptly  to  be 
remedied. 

Mr.  A.  LowcocK  (Birmingham)  said  that  Mr.  Spinks,  in  his 
paper,  referred  to  the  Bivers  Pollution  Act  being  a  dead  letter. 
It  appeared  to  him  that  that  had  bf en  to  a  very  great  extent  because 
the  Act  was  permissive,  and  not  compulsory.  Another  reason 
was,  that  the  cost  of  putting  it  into  action  was  so  great  that 
private  people,  who  were  prejudiced  by  the  pollution  of  streams, 
were  not  really  in  a  position  to  take  advantage  of  the  Act.  It  took 
so  long,  and  cost  so  much  to  put  the  necessary  machinery  into  force, 
that  the  Act  was  practically  a  dead  letter.  But  in  the  district  of 
the  Mersey  and  the  Irwell  Board,  where  they  had  a  special  Act,  red- 
tapeism  was  practically  aboli^ihed.  They  only  had  one  case  whirh 
was  fought,  and  in  all  the  subsequent  cases,  they  had  only  found  it 
necessary  to  apply  for  powers  in  order  to  obtain  an  injunction. 
With  regard  to  the  admission  of  trade  effluents  into  sewers,  he 
entirely  agreed  with  Major  Flower.  Manufacturers  appear  to  think 
that  they  have  a  perfect  right  to  discharge  their  works'  effluents  into 
the  sewers,  and  Mr.  Cooper  seems  to  consider  that  a  great  hardship 
is  inflicted  on  them  if  they  are  called  upon  to  treat  and  purify  these 
effluents  themselves.  It  would  undoubtedly  be  a  hardship  if  the 
manufacturers  in  one  town  or  one  district  were  compelled  to  do  so, 
while  in  other  districts  their  competitors  were  permitted  to  put  it 
into  the  sewers :  but  if  it  were  done  generally  all  over  the  countr)', 
as  it  undoubtedly  should  be,  it  would  be  no  hardship,  and  would 
simply  become  a  trade  expense.  The  Local  Authorities  were  not 
expected  to  take  away  solid  refuse,  and  he  failed  to  see  any  reason 
why  they  should  take  away  liquid  refuse.  He  had  a  casein  his  mind 
at  the  present  time,  where  there  were  two  large  manufactories  in  an 
otherwise  small  district,  and  if  the  effluents  from  those  two  works 
were  allowed  to  pass  into  the  sewers,  and  to  be  taken  down  and 
treated  at  the  expense  of  the  Authority,  the  result  would  be  that 
there  would  be  ten  times  as  much  polluting  matter  contributed  from 
these  two  works  as  there  was  from  the  whole  of  the  rest  of  the 
district.  The  consequence  would  be  that  the  rates  would  be  saddled 
with  the  enormous  expense,  and  the  Local  Authorit}'  with  the 
responsibility  of  keeping  the  river  free  from  pollution,  all  for  the 
f:ake  of  these  two  manufactories.  There  was  another  point  with 
reference  to  the  self-purifying  powers  of  rivers.  There  was  no 
doubt  that  in  purification  of  sewage  by  filtration,  or  whatever  way  it 
was  done,  the  agencies  at  work  were  all  one  and  the  same,  and  it 
practically  depended   upon  the   nitrifying  organisms.     But  in  Mr. 
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Spinks'  paper  he  gives  a  certain  percentage  of  sewnge  which  might 
be  put  into  the  rivers,  although  it  does  not  say  anything  ahout  the 
qualities  or  quantities  of  the  sewage.  It  was  very  misleading,  there- 
fore, on  that  account,  because  the  experiments  referred  to,  which 
were  made  by  Mr.  J.  P.  JStearns,  were  carried  out  with  sewage  contri- 
buted at  the  rate  of  100  gallons  per  head  of  the  population  per  day  ; 
a  rate  very  rarely  reached  in  this  country.  If  it  was  reduced  to  a 
proper  proportion — the  equivalent  polluting  agent,  or  rather  the 
quantity  of  sewage  containing  an  equivalent  quantity  of  polluting 
matter — the  permissible  percentage  would  be  very  much  less  than  he 
gave.  Another  consideration  to  be  taken  into  account,  was  the  con- 
dition of  the  river- water  before  the  sewage  was  put  in.  Unless  they 
knew  what  the  constituents  of  the  water  of  the  river  were,  the 
quantity  of  dissolved  oxygen  in  the  water,  and  other  particulars,  it  was 
impossible  to  lay  down  any  sort  of  rule  as  to  what  percentage  of 
sewage  or  putrescent  matter  could  be  turned  into  it ;  and  as  these 
conditions  are  difEerent  for  every  river,  and  for  different  parts  of  the 
same  river,  it  is  obviou>ly  impossible  to  fix  any  percentage  or  rule 
whatever.  Professor  Robinson,  in  his  paper,  had  gone  into  a  great 
many  points,  each  of  which  would  take  far  more  time  to  discuss  than 
was  at  their  disposal.  On  page  576,  he  points  out  that  light  has  a 
favourable  action,  or  rather  to  a  great  extent  has  a  favourable  action, 
for  it  destroys  the  bacteria ;  and  goes  on  to  show  that  in  shallow 
streams  the  agency  of  light  is  a  more  powerful  factor  in  assisting  the 
self-purifying  action  than  in  deep,  sluggish  rivers.  Jt  appeared  to 
him  very  probable,  however,  that  another  factor  which  came  into 
operation  under  these  conditions  was  far  more  effective  than  the 
light,  that  was  to  say,  the  aeration,  which  was  effective  over  much 
greater  area  in  proportion  to  the  bulk  of  the  water.  The  dissolved 
oxygen  in  the  water  was  much  more  rapidly  renewed,  and  the  con- 
sequence was  the  purification  went  on  far  more  rapidly  in  shallow 
than  in  deep  streams.  It  was  much  more  due  to  that  than  to  the 
action  of  light.  He  was  very  pleased  to  hear  the  two  closing 
sentences  of  Professor  Bobinson's  paper,  as  he  had  devoted  a  great 
deal  of  attention  to  the  purification  of  sewage  and  water  by  micro- 
organisms, and  had  recently  carried  out  a  long  series  of  experiments 
on  this  subject. 

Professor  E.  Hull  (London)  expressed  his  gratification  that  the 
President  had  corrected  a  little  misapprehension  he  (Professor  Hull) 
was  in  as  to  his  views  on  the  well  supply.  Knowing  the  President's 
connection  with  the  wells  in  Liverpool,  he  felt  certain  that  was  the 
result  of  his  (the  President's)  experience.  He  felt  gratified  at  having 
elicited  the  President's  opinion  on  that  point. 

The  Paesideitt  :  It  is  in  my  address,  but  you  missed  it. 

Professor  Hull  said  there  was  no  harm  in  having  it  reiterated. 
With  regard  to  the  point  as  to  the  source  from  whence  water  came  in 
the  ^'ew  Bed  Sandstone  deep  wells,  he  must  admit  that,  as   Sir 
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he  called  attention  to  the  probable  condition  of  the  Ship  Canal,  and 
unfortunately  during  the  past  four  years  very  little  had  been  done. 
But  now  at  last  there  seemed  to  be  every  hope  that  the  river  would 
be  so  purified  that  perhaps — as  the  Liverpool  Echo  said — people 
would  be  able  to  catch  salmon  again  below  Latchford  weir.  At  any 
rate,  if  that  could  not  be  done,  it  would  be  so  purified  that  it  would 
be  no  nui^^ance  or  danger  to  health,  and  Liverpool,  of  course,  would 
feel  the  benefit  from  it  much  more  than  any  other  town. 


On  "  The  Houdng  of  tJie  WorHng  Claftses :  Sanitary  Poxoers 
relating  thereto^  in  Liverpool,^*  by  W.  Goldstraw,  Surveyor 
of  Buildings,  Liverpool. 

When  tlie  era  of  sanitary  legislation  began  to  dawn,  more  than 
fifty  years  ago,  Liverpool  was  the  first  town  to  set  a  good 
example.  In  1842,  a  local  Act  was  passed  "for  the  promotion 
of  the  health  of  the  inhabitants  "  ana  "  the  better  regulation  of , 
buildings."  Before  that  date,  builders  of  house  property  were 
on  the  whole  left  free  to  build  as  they  pleased,  so  far  at  least  as 
concerns  questions  of  health. 

The  chief  points  in  which  the  Liverpool  Building,  A  ct^  184^ j 
aimed  at  improving  the  sanitary  condition  of  dwellings  were 
these : — 

Increased  width  of  Streets  and  Courts ; 

Prohibition  of  certain  Cellar  Dwellings  ; 

Ventilation  of  Rooms ; 

Provision  of  Sanitary  Conveniences. 

It  was  enacted  that  houses  in  streets  were  to  have  a  space  of 
24  ft.  between  the  opposite  fronts,  and  houses  in  courts  a  space 
of  15  feet.  It  had  been  the  custom  to  build  houses  arranged 
in  courts  10  or  12  feet  wide,  the  entrance  to  each  court  being 
a  tunnel  passage  3  feet  wide  under  the  upper  storeys  of  the 
houses  in  the  main  street.  These  front  houses,  being  in  a  con- 
tinuous row,  shut  out  ventilation  from  the  courts  at  the  rear. 
The  courts  were  thus  in  shape  and  proportion  not  unlike  a  wine 
bottle  placed  on  its  side,  the  lo'hg  neck  of  the  bottle  representing 
the  covered  passage  or  entry  to  the  court.  To  remedy  this  evil, 
the  Act  of  1842  prohibited  the  building  of  a  house  in  any 
court  less  than  15  leet  wide  at  the  entrance  and  throughout  its 
whole  length.  But  it  was  provided  that  the  court  miglit,  if  the 
Health  Committee  thought  proper,  be  narrowed  to  6  feet  in 
width  at  the  entrance  by  privies  and  ashpits  10  feet  in  height. 


606  HOUSING   OF  THE  WORKING  CLASSES. 

The  unhealthiness  of  the  old  court  houses  was  aggravated  bv 
the  fact  that  many  of  them  were  cellar  dwellings.  In  the  Act 
of  1842,  therefore,  it  was  laid  down  that  no  cellar  under  a 
house  in  a  court  should  be  occupied  as  a  dwelling-place.  It  was 
also  enacted  that  all  other  cellars  should  cease  to  be  occupied  as 
separate  dwellings  unless  certain  requirements  were  complied 
with,  such  as  f  I)  that  the  height  of  the  room  must  not  be  less 
than  7  feet,  of  which  one-third  must  be  above  the  street,  and 
(2)  that  there  must  be  a  fire-place,  together  with  (3)  a  window, 
not  less  than  3  feet  square,  and  (4)  that  the  cellar  should  have 
attached  thereto  a  privy  and  an  ashpit,  or  rather  "  the  use  of  " 
those  conveniences.  The  erection  of  new  cellar  dwellings  was 
stopped  in  effect  by  enacting  that  no  house  should  be  built 
without  one  room  of  108  square  feet  on  the  ground  floor. 

By  the  Act  referred  to,  the  least  height  for  inhabited  rooms 
was  fixed  at  8  feet,  and  each  ordinary  room  was  required  to 
have  a  window  of  at  least  15  square  feet,  to  open  at  top  and 
bottom. 

As  to  what  are  called  "  sanitary  conveniences",  it  was  required 
that  every  house,  new  or  old,  should  have  "  a  privy  and  ash-pit ; " 
but  it  was  allowed,  even  in  the  case  of  new  houses  (if  in  courts) 
that  one  of  those  conveniences  might  serve  for  several  houses. 

These  were  the  chief  points,  specially  affecting  ±he  dwellings 
of  the  poor,  dealt  with  by  the  Liverpool  Building  Act,  184^, 

In  1846,  the  TAverpool  Sanitary  Act  was  passed,  and  those 
provisions  of  the  Building  Act  which  have  been  referred  to 
were  transferred  to  it,  with  amendments.  The  required  width 
of  streets  was  increased  to  30  feet;  and  no  house  must  be 
built  to  exceed  in  height  the  width  of  the  street.  These 
regulations  still  remain  substantially  unaltered. 

The  requirements  as  to  courts  were  extended,  so  that  a  court 
of  minimum  width  (15  feet)  could  not  contain  tnore  than  eight 
houses,  and  for  every  additional  house  an  extra  width  of  1  foot 
must  be  given.  As  to  existing  cellar  dwellings,  the  regulations 
were  made  rather  more  stringent  in  some  particulars.  And  in 
1854,  a  further  effort  was  made  to  tighten  the  restrictions  as 
to  cellar  dwellings  by  the  passing  of  the  Liverpool  Sanitary 
Amendment  Act. 

In  1864  local  legislation  of  still  greater  importance  was 
effected.  The  Sanitary  Amendment  Act  of  that  year  required 
that  every  new  court  must  open  at  each  end  for  its  full  width 
into  a  public  street,  unless  the  court  was  25  ft.  wide,  when  one 
end  might  be  closed. 

As  to  the  old  courts  it  must  be  said  that  in  1863  they  had 
reached  a  climax  of  badness  both  in  condition  and  in  number. 
There  were  then  in  Liverpool  3,173  courts,  containing  18,610 
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houses,  in  which  lived  about  112,000  persons,  or  nearly  a  fourth 
of  the  whole  population  of  the  Borough.    In  the  following  year, 

1)owers  were  obtained  to  demolish  the  objectionable  courts  by 
egal  process,  at  the  public  expense,  and  to  prevent  the  erection 
of  unventilated  courts  in  future.  These  powers  were  conferred 
by  the  Liverpool  Sanitary  Amendment  Act^  1864-9  already  men- 
tioned— the  statute  under  which  the  demolition  of  insanitary 
property  is  still  mainly  carried  on. 

Another  local  statute  of  the  same  year,  71ie  Liverpool  Jm- 
proveme^it  Act,  1864^  imposed  new  requirements  as  to  sanitary 
conveniences. 

But  the  health  provisions  of  the  two  Acts  of  1864,  though  of 
gi*eat  value,  were  perhaps  exceeded  in  importance  by  a  short 
hue-law  made  in  the  same  year  on  the  subject  of  Open  Space  in 
connection  with  dwelling-houses.  Until  this  time,  ordinary 
houses  in  streets  had  been  built  with  little  or  no  regard  to 
ventilation  at  the  rear.  Court  houses  were  even  worse;  for 
they  were  built  back-to-back.  But  the  Bye-law  as  to  Open  Space, 
1864^  caused  a  great  improvement  in  this  respect.  It  was  pre- 
scribed that  every  new  house  of  two  storeys  in  height  should 
have  an  open  yard  at  the  rear  or  side  containing  at  least  150 
square  feet,  with  a  distance  of  15  feet  across  between  the  back 
of  the  house  and  the  opposite  property ;  or  the  distance  across 
in  the  case  of  a  three-storey  house  must  be  at  least  20  feet, 
and  for  a  house  of  more  than  three  storeys  25  feet.  This 
salutary  bye-law  remained  in  force  until  1890 ;  and  by  that  time 
there  had  been  built  in  accordance  with  it  about  33,000  houses, 
w^hich,  at  five  persons  to  each  house,  will  accommodate  165,000 

Ersons,  or  about  one -third  of  the  whole  population  of  the 
n-ough  at  that  date. 

The  year  1864,  then,  saw  a  new  departure  in  the  application 
of  sanitary  powers  to  dwelling-houses.  With  the  exception  of 
the  complete  sewering  and  draining  of  the  Borough,  no  reform 
in  the  sanitary  government  of  Liverpool  has  equalled  in 
importance  the  powers  acquired  in  1864. 

Shortly  after  this  time  it  seems  to  have  been  thought  that 
the  building  regulations  operated  harshly  with  regard  to 
blocks  of  labourers*  dwellings.  Accordingly,  powers  were 
obtained  in  the  Liverpool  Ln/jrovemeiit  and  Waterworks  AcU 
1871,  to  relax  or  modify  the  regulations  as  to  height  of 
buildings,  courts,  and  open  spaces,  when  applied  to  blocks  of 
more  than  fifty  separate  dwellings,  provided  that  the  City 
Engineer  and  the  Medical  Officer  of  Health  jointly  certify  that 
adequate  provision  is  made  for  the  proper  circulation  of  air  and 
ventilation. 

In  1871,  the  resti'ictions  as  to  occupation  of  cellar  dwellings 
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were  further  amended  in  certain  details  by  a  local  Improvement 
Act.  But  best  of  all,  in  this  regard,  the  Public  Health  Act, 
lS76j  has  clearly  laid  down  that  no  cellars  are  to  be  occupied  as 
dwellings  unless  they  were  lawfully  so  occupied  at  the  passing 
of  the  Act,  and  not  even  then  unless  certain  structural  conditions 
are  fulfilled.  It  hardly  need  be  said  that  no  cellar  dwellings 
have  been  constructed  in  Liverpool  for  more  than  twenty  years 
past 

Further  powers  affecting  dwelling-houses  were  obtained  in 
the  Liverpool  Improvement  Acty  1882,  when  the  Corporation  were 
enabled  to  deal  more  effectually  with  cases  of  land  filled  up  with 
offensive  material,  of  streets  laid  out  in  awkward  directions,  of 
houses  being  built  with  damp  foundations,  and  of  buildings 
illegally  occupied  as  dwelling-houses. 

The  next  sanitary  measure  bearing  on  the  present  subject  was 
the  Liverpool  Corporation  Actj  1889.  That  Act  I'equires  that 
every  new  street  which  does  not  open  at  each  end  for  its  full 
width  into  another  street  shall  be  not  less  than  36  feet  wide.  It 
also  requires  that  every  new  court  shall  at  each  end  open  at  its 
full  width  into  a  street  at  least  30  feet  wdde.  It  is  therefore  no 
longer  possible  to  construct  a  court  which  is  enclosed  in  any 
way  except  on  two  opposite  sides  :  and  the  only  reason  now  left 
for  applying  the  term  "  court "  to  such  an  arrangement  is  that 
by  the  statutory  definition  a  street  which  contains  houses  and 
which  is  not  formed  for  carriage  traffic  is  a  "  court." 

But  the  chief  sanitary  provision  in  the  Act  of  1889  has  been 
of  more  real  importance  than  anyone  not  officially  concerned 
seems  to  be  aware  of.  It  is  the  prohibition  of  any  erection  on 
the  existing  open  spaces  in  connection  with  houses,  unless  in 
accordance  with  certain  regulations.  The  effect  is  that  every 
such  open  space  formed  prior  to  that  date,  whether  originally 
required  by  law  or  not,  must  now  be  preserved,  within  certain 
limits,  unless  the  Corporation  consent  to  some  modification. 
Few  things  of  the  kind  could  be  more  valuable. 

These  regulations  as  to  open  space  were  afterwards  applied 
with  great  advantage  to  all  new  houses  by  the  adoption  of  a 
new  Bye-law  on  the  subject  in  1890.  In  this  Bye-law  there 
are  two  distinctive  features  which  arc  worthy  of  note.  The 
first  is  that  the  distance  across  the  open  space  to  be  provided 
at  the  rear  of  every  house  must  be  not  less  than  the  height  of 
the  rear  wall  of  the  house,  so  that  the  house  must  not  rise 
above  a  line  drawn  at  an  angle  of  45  decrees  from  the  line  of 
the  opposite  property  at  the  rear.  Ihe  second  distinctive 
feature  is  that  the  open  space  required  must  on  each  of  three 
sides  abut  on  a  similar  open  space  or  on  a  street.  Tlie  result 
is  that  the  open  space  can  never  be  blocked  in  by  adjoining 
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buildings,  but  must  always  share  in  and  contribute  to  the 
through  ventilation  along  the  rear  of  all  the  adjacent  houses. 
And  a  secondary  result  is  that  rows  of  houses  are  now  separated 
from  other  buildings  by  cross  passages,  which  break  the  con- 
tinuity of  the  solid  frontages,  and  assist  the  circulation  of  air. 
There  does  not  appear  to  be  any  other  town  which  has  a  Bye- 
law  possessing  these  characteristics.     (See  Appendix.) 

No   reference   has   been  made   in  this  paper  to  the  rather 
numerous  and   complicated   statutes   known   as  the   Artisans 
Dwellings  Acts^  and   it  is  hardly  possible   to  attempt   such  a 
reference.     This  important  branch  of  the  subject  would  require 
the  whole  of  a  special  paper  to  do  it  justice. 

With  this  very  large  exception,  we  have  now  traced  in  out- 
line all  the  general  sanitary  powers  of  the  Corporation  with 
regard  to  the  housing  of  the  working  classes,  and  it  only  remains 
to  inquire,  What  is  the  broad  result,  as  seen  at  the  present  time? 

The  answer  to  this  question  may  best  be  given,  briefly,  in  the 
form  of  statistics,  taken  at  the  end  of  1893. 

The  number  of  dwelling  houses  of  all  kinds  at  present  existing 
in  the  city  is  106,946.  Of  this  number,  it  is  reckoned  that 
about  82,444  are  let  at  gross  rentals  of  not  more  than  £20  a 
year,  or  7s.  8d.  per  week.  It  may,  therefore,  be  said  that 
77  per  cent,  of  the  dwelling  houses  within  the  city  are  occupied 
by  the  '*  working  classes." 

Out  of  this  total  number  of  82,444  houses  of  the  working 
classes,  26,182,  or  32  per  cent,  have  been  erected  since  1864, 
under  the  improved  regulations,  and  may  be  regarded  as  being 
in  a  fairly  sanitary  condition,  and  having  sufficient  open  space. 

A  further  distinction  may  be  drawn  by  classifying  the 
occupiers  of  houses  of  which  the  gross  rental  is  not  more  than 
JE13  a  year,  or  5s.  Od.  per  week,  as  "the  labouring  class." 

Under  this  heading  there  are  in  the  City  about  40,400  houses, 
i.^.,  38  per  cent,  of  the  whole  number  of  houses  in  the  City. 

In  this  number  of  "  labouring  class  "  houses,  there  appear  to 
be  about  14,600  which  are  "  insanitary,"  and  which  ougiit  to  be 
demolished  or  structurally  improved.  This  may  seem  a  large 
number ;  but  it  should  be  stated  that  durlnrj  the  tliirtv  years 
that  the  Corporation  have  had  the  requisite  powers,  4,126 
houses  have  been  so  dealt  with,  at  a  cost  of  about  £265,580  to 
the  ratepayers.  It  may,  therefore,  be  reasonably  expected  that 
during  the  next  thirty  years  the  remainder  will  he  cleared  away 
by  the  action  of  the  Corporation  combined  with  the  forces  of 
natural  decay  and  of  lawless  destruction. 

When  that  consummation  is  reached  it  may  be  hoped  that 
Liverpool  will  have  a  labouring  population  moderately  well- 
housed.     But  as  a  precedent  condition  it  will  be  necessary  that 
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the  newer  houses  be  let  at  such  rentals  as  "the  labouring 
class  "  can  afford  to  pay.  This  is  certainly  not  the  case  at 
present ;  for  the  smallest  houses  now  being  built  (with  the 
exception  of  a  very  few  tenement  houses)  are  generally  let  at 
rentals  of  5s.  6d.  per  week,  which  is  about  aonble  the  sum 
which  thousands'  in  that  rank  in  life  can  possibly  spend  on 
house-rent.  These  unfortunate  or  unthrifty  ones  now  inhabit 
the  dilapidated  and  insanitary  houses  which  must,  in  no  long 
time,  disappear.  But  where  will  they  or  their  like  successors 
live  when  the  court  houses  and  cellar  dwellings  have  gone? 
This  problem  is  still  unsolved:  yet  we  may  hope  that  it  is  not 
insoluble. 

Appendix. 

City  of  Liverpool. — Bye-Laws  with  respect  to  New 

BuildiKgs. 

Open  Space  at  Rear, 

4. — Every  new  dwelling-house  begun  to  be  built  or  re-built 
after  the  commencement  of  these  Bye-laws  shall,  except  as 
hereinafter  mentioned,  have  at  the  rear  thereof  an  open  space 
immediately  adjoining  and  exclusively  belonging  thereto,  and 
extending  throughout  the  rear  thereof,  and  of  an  aggregate 
extent  of  not  less  than  150  square  feet,  and  free  from  any 
erection  thereon  above  the  level  of  the  ground  floor  of  such 
house,  except  a  water-closet,  or  earth  closet  or  privy,  and  an 
ashpit,  and  a  storage  cistern  for  water,  and  the  fence  walls  of 
such  oj)en  space;  the  highest  part  of  any  such  water-closet, 
earth  closet,  pri>'y,  or  ashpit,  or  of  such  fence  walls,  being  not 
more  than  8  feet  in  height  above  the  level  of  the  ground  floor 
of  such  house,  and  the  superficial  area  occupied  by  such  water- 
closet,  or  earth  closet  ana  privy  or  ashpit,  including  the  walls 
thereof,  shall  not  exceed  together  50  feet. 

The  distance  across  such  open  space,  or  across  such  open 
space  and  not  exceeding  9  feet  of  any  street  immediately  ad- 
joining thereto,  measured  at  riglit  angles  from  any  wall  of  such 
house  which  abuts  on  the  open  space,  shall  (subject  as  herein- 
before mentioned)  be  not  less  than  the  height  of  such  wall 
above  the  ground  floor  of  the  house,  such  height  being  measured 
to  the  highest  part  of  the  wall  where  the  same  terminates  at 
the  eaves.  Provided  that  if  the  roof  or  any  part  of  such  house 
(except  any  open  parapet  and  any  chimney)  shall  rise  above 
an  imaginary  line  arawn  at  an  angle  of  45  degrees  with  the 
level  01  the  ground  floor  from  any  point  to  which  the  distance 
across  may  be  measured,  then  the  distance  across  shall  be  not 
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less  than  the  total  height  of  the  house  measured  from  the 
ground  floor  thereof  to  the  highest  point  rising  above  such 
imaginary  lire. 

Provided  also  that  in  any  case  the  least  distance  across  such 
open  space,  measured  in  manner  aforesaid  (exclusive  of  any 
street  or  part  of  a  street),  shall  be  not  less  than  5  feet ;  and  in 
any  case  where  any  wall  of  such  house  abutting  on  such  open 
space  exceeds  20  feet,  and  does  not  exceed  30  feet  in  height 
above  the  ground  floor,  such  least  distance  across  shall  be  not 
less  than  10  feet ;  and  in  any  case  where  any  such  wall  exceeds 
30  feet  in  height  above  the  ground  floor,  such  least  distance 
across  shall  be  not  less  than  15  feet. 

And  provided  also  that  where  the  back  of  such  house  has  a 
window  in  each  storey  opening  to  a  street  not  less  than  9  feet 
wide,  then  the  open  space  as  herein  specified  may  be  situate  at 
the  side  of  such  house  instead  of  at  the  rear. 

Such  open  space,  when  situate  at  the  rear,  shall  on  each  of 
three  sides  thereof  adjoin  another  open  space  exclusively 
belonging  to  a  dwelling-house,  or  adjoin  a  street  having  direct 
communication  at  each  end  with  a  street  not  less  than  25  feet 
wide;  unless  such  open  space  at  the  rear  is  of  an  aggregate 
extent  of  not  less  than  500  square  feet,  exclusively  belonging 
to  such  house.  (^^Allowed^^  by  the  Local  Government  Boards 
13th  February,  1890.) 

\^For  discussion  on  this  paper  see  page  621.] 


On  "  The  Housing  of  tlie  Working  Classes :  Tenement  Houses^  or 
Dwellings  in  Flats,''  by  H.  Percy  Boulnois,  M.InstC.E., 
City  Engineer,  Liverpool. 

(Fellow.) 

The  subject  of  this  short  paper  will  be  treated  within  two  chief 
limitations :  one  is  that,  generally  speaking,  facts  will  be  stated 
rather  than  arguments  or  opinions,  the  other  is  that  the  facts 
will  be  drawn  mainly  from  Liverpool. 

It  may  reasonablv  be  assumed  that  in  this  Concjress  it  is  well 
known  that  the  question  of  the  housing  of  the  working  classes 
is  a  rather  difficult  problem,  and  it  may  be  supposed  that  the 
general  conditions  of  the  problem  are  understood.  It  may  be 
well,  however,  to  define  the  expression  "  working  classes  *'  for 
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the  present  purpose  by  taking  it  to  apply  only  to  the  tenants  of 
houses  which  are  rented  at  not  more  than  £20  a  year,  or  about 
7s.  8d.  per  week — a  limit  which  is  quite  sufficiently  high.  It 
may  also  be  premised  that  one  condition  which  has  been  rather 
strongly  insisted  on  is  that  the  rent  to  be  paid  by  the  poorest  of 
working  people  ought  not  to  exceed  an  average  of  one  shilling 
per  room  per  week.     (See  Appendix  A.) 

Now  it  is  a  fact  which  will  cause  no  surprise  that  in  Liver- 
pool the  nearest  approaches  which  have  been  made  towards  a 
compliance  with  this  reouirement  have  been  in  "tenement" 
houses  or  dwellings  in  *'nats."  As  to  the  ordinary  houses,  all 
those  which  have  been  built  in  this  city  during  the  last  thirty 
years  may  be  said  to  come  under  two  classes — six-roomed  houses 
letting  at  a  rent  of  about  7s.  Hd.  per  week,  and  four-roomed 
cottages  letting  at  a  minimum  rent  of  5s.  per  week.  It  may 
therefore  be  reckoned  that  the  rents  of  the  usual  modern 
houses  average  Is.  3d.  per  room  per  week.  It  is  said  that 
these  rents  are  too  high  for  labouring  men  who  earn  only  20s., 
or  perhaps  only  18s.,  per  week  when  in  regular  employment, 
and  too  high  also  for  those  whose  weekly  earnings  are  from  24s. 
to  30s.,  but  are  reduced  to  an  average  of  15s.  or  20s.  per  week 
by  the  lack  of  regular  work.  It  is  urged  that  persons  of  this 
condition  in  life  cannot  possibly  pay  more  than  one-fifth  of  their 
income  in  rent,  t.^.,  a  sum  of  3s.  or  4s.  per  week,  including  rates 
and  taxes. 

But  none  of  the  cottages  built  here  since  1864  can  be  let  at 
the  low  rentals  just  mentioned.  And  it  is  hardly  probable  that 
any  such  will  be  built  in  the  near  future,  unless,  perhaps,  on 
certain  sites  which  may  have  been  cleared  of  insanitary  property 
by  the  Corporation,  and  which  may  be  too  shallow  to  contain 
four-roomed  cottages  of  two  rooms  in  depth.  It  is  no  doubt 
conceivable  that  if  the  Corporation  think  that  houses  of  three 
rooms,  or  even  two  rooms,  are  desirable,  they  may  encourage 
or  require  the  erection  of  such  houses,  when  selling  the  cleared 
sites,  and  may  impose  a  condition  that  the  rents  shall  not  exceed 
one  shilling  jx?r  room  per  week.  In  that  case,  the  independent 
cottage,  so  dear  to  the  British  workman,  could  possibly  be  had 
at  the  stii)ulated  rent.  But  such  houses  would  be  few  in 
number,  and  their  size  would  be  small.  It  would  hardly  be 
possible  to  afford  rooms  of  greater  dimensions  than  12  ft.  by  10 
ft.  by  9  ft.  in  height. 

And  here  would  arise  an  objection,  which  is  frequently  made, 
to  the  effect  that  houses  containing  less  than  four  rooms  ought 
not  to  be  permitted.  Indeed,  I  have  received  letters  from  verj' 
estimable  and  warm-hearted  persons  protesting  against  the 
Corporation  allowing  the  erection  of  the  four-roomed  cottages 
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of  the  now  prevailing  type,  on  the  ground  that  even  work- 
ing men's  families  cannot  live  decently  in  houses  with  such 
limited  accommodation.  In  response  to  this  suggestion  it  can 
only  be  said  that  there  are  many  families  which  do  not  require 
more  than  two,  or  perhaps  three,  ordinary  rooms  for  reasonable 
conditions  of  decency  and  health,  and  many  more  which  cannot 
possibly  pay  a  greater  rent  than  those  two,  or  three,  rooms 
must  of  necessity  command. 

It  is  a  fact,  however,  that  houses  of  less  than  four  rooms,  and 
of  less  than  5s.  rental,  cannot  be  had  in  Liverpool,  unless  in  the 
insanitary  back-to-back  houses  which  the  Corporation  are  com- 
pulsorily  demolishing,  or  in  some  of  the  tenement  blocks  which 
are  regarded  by  many  persons  as  the  only  means  of  meeting 
the  requirements  of  the  case.  We  may,  therefore,  now  turn 
to  the  consideration  of  what  has  been  done  in  this  city  in  the 
erection  of  tenement  dwellings. 

TJiere  is  a  comparatively  large  number  of  houses  erected  in 
rows  or  blocks  of  two  storeys  in  height,  in  which  there  is  on  the 
'*  gi'ound  floor  "  level,  a  series  of  complete  houses,  each  contain- 
ing two  or  three  rooms,  and  in  which  there  is  on  the  "first 
floor"  level,  another  set  of  complete  houses  of  the  same  dimen- 
sions as  those  below,  each  one  entered  by  an  independent  stair 
directly  from  the  street.  These  are  commonly  known  as  "  Scotch  " 
houses,  though  the  term  appears  to  be  rather  a  misnomer.  The 
number  of  such  houses  cannot  readily  be  ascertained,  but  it 
certainly  reaches  to  several  thousands.  Each  dwelling  usually 
comprises  two  rooms  only ;  and  the  rent  is  from  3s.  9d.  to  4s.* 
Structurallv,  this  kind  of  house  would  seem  to  be  the  first 
stage  in  the  evolution  of  the  "  block  "  type ;  but  chronologically 
it  is  not  so,  at  least  in  Liverpool. 

Of  '*  tenement"  houses,  "terrace"  houses,  or  dwellings  in 
"flats,"  more  properly  so-called,  there  are  about  120  blocks,  con- 
taining some  iijOOO  houses  or  dwellings.  They  vary  somewhat 
as  to  size,  arrangement,  and  rental ;  and  as  there  has  been  a 
degree  of  development  in  their  characteristics,  it  may  be  well 
to  briefly  describe  some  of  them,  as  nearly  as  possible  in  order 
of  date.  (The  lettered  examples  refer  to  the  diagrams 
at  page  624.) 

Example  A. 

The  first  attempt  to  provide  cheap  dwellings  on  this  system 
appears  to  have  been  made  in  1863,  the  year  before  the  bye-law 


*  See,  however,  the  rentaU  of  Bimilar  houses  referred  to  under  Eiampk  II , 
page  619. 
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as  to  open  space  was  procured.  No  wonder,  then,  that  the  open 
space  provided  does  not  extend  throughout  the  rear,  and  that 
the  extreme  back  walls  of  the  houses  abut  directly  on  a  three 
feet  passage.  The  block  is  three  storeys  in  height,  with  separate 
houses  on  each  floor,  approached  by  a  common  stair  in  the 
middle  of  the  block,  and  by  continuous  balconies  facing  the 
front  street.  Each  tenement  is  compact  and  comfortable,  is 
fairly  well  lighted  and  ventilated,  has  three  rooms  of  medium 
size,  and  is  let  at  a  rent  of  4s.  or  3s.  6d.,  according  to  position, 
t>.,  at  the  rate  of  Is.  4d.  and  Is.  2d.  per  room. 

In  an  adjoining  street  there  is  a  tenement  block  which  was 
erected  in  1867.  It  is  four  storeys  in  height  and  contains 
forty  dwellings  of  three  rooms  each.  A  common  stair  and  a 
continuous  balcony  at  each  storey  give  access  to  the  houses. 
The  open  space  at  the  rear  is  not  in  accordance  with  the  bye- 
law.  The  dimensions  of  the  rooms  are  rather  larger  than  is 
usual  in  such  houses,  being  as  follows :— Living  Koom,  17  ft 
3  ins.  by  11  ft.  2  in. ;  Bed-room,  14  ft.  by  11  ft.;  Sculler}-, 
8  ft.  9  in.  by  4  ft.  6  in.  The  rents  diminish  in  the  upper 
storeys,  and  are  5s.  6d.,  5s.,  4s.  6d.,  and  4s.  respectively ;  or 
Is.  lOd.,  Is.  8d.,  Is.  6d.  and  Is.  4d.  per  room. 

On  the  opposite  side  of  the  same  street  there  is  a  three  storey 
block,  arranged  on  a  similar  plan,  but  with  more  open  space  at 
the  rear,  and  consisting  of  /oier-roomed  houses.  The  rents  are 
6s.  6d.,  5s.,  and  4s.  6a. ;  or  Is.  7^d.,  Is.  3d.,  and  Is.  l^d.  per 
room. 

These  three  blocks  of  dwellings,  together  with  some  others 
similar,  in  adjacent  streets,  were  erected  by  an  able  and  enter- 
prizing  builder  who  still  retains  the  ownership.  The  rents 
were  higher  for  the  first  fifteen  years,  and  there  was  seldom  an 
empty  house,  although  the  site  is  a  mile  and  a  quarter  from  the 
docks,  and  there  are  no  "  works  "  in  the  neighbourhood.  At  the 
present  time  17  per  cent,  of  the  houses  are  unoccupied.  The 
owner  cheerfully  considers  that  the  result  of  his  speculation  has 
not  been  unsatisfactory,  the  |)resent  nett  rcturn  on  the  outlay 
being  about  4  per  cent.,  but  he  would  hesitate  to  increase  the 
number  of  such  houses.*  The  opinion  of  the  owner  of  a  similar 
block  in  the  same  street  is  more  decidedly  adverse. 


*  Amorgst  the  reasons  "why  this  class  of  property  is  not  a  desirable  invest* 
menr,  the  owner  referred  to  gives  the  following : — "  Many  of  this  dasM  of 
tenants  are  very  migratory  from  variuas  cau^es,  the  house  becomiug  void 
perhaps  for  weeks.  Then  again,  there  is  bickuess,  accident  to  the  bread- 
winner, partial  or  no  employment,  and  these  tenants  as  a  rule  have  little  or 
no  thrift.  So  in  these  cases  tne  owner's  rental  suffers.  And  if  you  consider 
they  are  sober  and  honest,  you  hesitate  to  evict.  Then  ariearu  accuuiuJate, 
which  are  seldom  recovered." 
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Example  B. 

In  1865,  whilst  the  groups  just  described  were  in  course  of 
erection,  a  rather  considerable  scheme  was  carried  through  by 
an  experienced  architect,  who  designed  and  erected,  for  his  own 
personal  investment,  several  blocks  of  tenement  houses  in  three 
spacious  streets  adjacent  to  each  other.  They  are  three  storeys 
in  height,  with  a  continuous  balcony  at  the  level  of  each  floor, 
and  a  large  open  space  at  the  rear.  On  this  space  wash-houses 
were  erected.  But  neither  the  common  yard  nor  the  wash- 
houses  are  used  as  intended.  The  one  is  a  harbour  for  filth, 
and  the  others  have  fallen  to  ruin.  The  tenants  could  not 
agree  in  the  joint  occupation.  There  are  fifty-one  tenements  in 
all,  each  containing  four  rooms  of  medium  dimensions.  The 
'rents  are  from  4s.  Hd.  to  5s.  9d.  per  week,  and  they  are  said  to 
yield  a  fair  return  to  the  present  owners.  It  is  said,  however, 
that  the  original  owner  regarded  the  venture  as  an  unfortunate 
one.  The  houses  are  over  three-quarters  of  a  mile  from  the 
docks,  and  10  per  cent,  are  unoccupied. 

Example  0. 

In  1867,  another  tenement  block  of  a  different  kind  was 
erected  at  a  much  greater  distance  from  the  docks.  The  entire 
building  is  three  storeys  in  height,  and  is  divided  into  eighteen 
dwellings  in  the  ground  storey,  each  containing  four  rooms,  and 
into  eighteen  dwellings  in  the  two  upper  storeys  (taken  together) 
each  containing  six  rooms.  It  will  be  noticed  that  this  three- 
storey  block  is  arranged  in  two  flats,  the  lower  houses  being  of 
one  storey,  and  the  upper  houses  being  of  two  storeys  in  height. 
In  this  respect,  the  block  in  question  was  the  first  of  a  type 
which  has  been  rather  frequently  reproduced  in  the  city. 
Another  special  feature  is  the  construction  of  a  yard  for  each 
of  the  upper  houses,  over  the  rear  portion  of  the  yard  of  the 
lower  houses.  The  bye-law  as  to  open  space,  which  had  then 
been  in  force  for  three  years,  is  not  complied  with.  There 
seems  to  have  been  a  disposition  pn  the  part  of  the  Corporation 
to  encourage  the  erection  of  such  dwellings,  presumably  in  the 
hope  of  meeting  the  wants  of  the  poor ;  though  it  must  be 
admitted  that  the  six-roomed  houses  in  the  upper  storey  were 
not  a  decided  step  in  that  direction.  The  projecting  back 
wings  of  the  houses  are  rather  close  to  each  other,  and, 
consequently,  the  back  rooms  in  the  ground  storey  are  very 
badly  lighted.  Whether  from  this  circumstance,  or  from  the 
too  great  size  of  tlie  upper  houses,  or  from  the  remoteness  of 
the  situation,  the  scheme  seems  to  have  been  a  failure.  It  is 
asserted  that  the  clear  profit  on  capital  invested,  for  the  year 
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ending  in  March  last,  was  nil.  The  rents  are  3s.  M,  and 
5s.  6d.,  rates  which  are  below  the  standai'd  we  have  fixed,  being 
only  lO^d.  and  lid.  respectively.  In  this  case,  it  seems  that 
cheap  houses  for  the  tenants  mean  no  profits  for  the  owners.* 

However  that  may  be,  the  erection  of  these  buildings,  and  of 
those  previously  described,  was  regarded  at  the  time  as  a  fairly 
successful  attempt  to  supply  the  great  desideratum  of  cheap 
dwellings  for  the  labouring  classes.  And  accordingly  the  Cor- 
poration were  moved  to  set  about  the  erection  of  similar  houses. 

Example  D. 

After  discussing  and  modifying  various  designs  for  four  years, 
in  18li8  they  erected  the  six  blocks  of  labourers'  dwellings 
known  as  the  St.  Martin's  Cottages,  on  a  large  plot  of  ground' 
abutting  on  Silvester  Street  and  Ashfield  Street.  The  four 
outer  blocks  are  five  storeys  in  height,  including  a  basement 
half-way  out  of  the  ground ;  and  the  two  inner  blocks  are  three 
storeys  in  height.  There  are  20  tenements  of  four  rooms  each, 
42  of  three  rooms,  and  84  of  two  rooms,  making  14(>  houses  in 
all.  The  houses  are  only  moderately  well  occupied,  being  some- 
what gloomy ;  and  the  basement  dwellings  have  had  to  be  given 
up,  as  being  insanitary.  The  respective  rents  are,  on  an 
aversige,  5s.  t3d.,  4s.  6d.,  and  i^s.  Od.,  including  gas.  If  3d.  per 
week  is  reckoned  off  for  gas,  the  lettings  are  at  the  rate  of 
Is.  Bjd.,  Is.  5d.,  and  Is.  4^d.  per  room.  The  nett  return  on  the 
capital  expended  has  averaged  about  3^  per  cent.,  but  is  now 
much  less. 

The  next  experiment  was  made  by  a  Company  formed  by 
public-spirited  Liverpool  men,  who  built,  in  1868  two  blocks  of 
terrace  houses  within  a  stone's  throw  of  the  Corporation  dwell- 
ings. The  buildings  are  four  storeys  in  height,  with  continuous 
balconies  throughout.  A  fairly  large  oi>en  space  is  provided, 
the  property  is  in  good  repair  but  dirty,  and  there  are  few 
empty  houses.  The  blocks  are  divided  into  130  tenements  of 
two  or  three  rooms,  and  four  or  five  rooms,  and  are  now  let  at 
rents  varying  from  3s.  6d.  to  5s.  Od.  The  Company  has  recently 
transferred  the  property  to  an  individual  owner. 


*  The  owners  say,  *'  We  do  not  consider  this  class  of  bouses  desirable  pro> 
-jpeny  from  either  builders'  or  owners*  point  of  view.  Such  properly,  in  our 
opinion,  has  a  tendency  to  lower  the  status  of  tenants  by  bringing  them  into 
a  too  near  relation  with  each  other.  Tenants  of  such  property  leave  in 
batches  together.  This  is  only  one  reason  why  the  property  doea  not  pay." 
Another  reason  is  that  *'  a  low  cla^s  id  bound  to  get  in,  do  as  you  will ;  and 
the  renult  is  that  they  allow  dirt  to  accumulate,  choking  spouts  aod  drains. 
If  this  occurs  with  the  tenants  above,  it  will  also  affect  the  teuants  below, 
and  often  fevers  are  the  result." 
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Example  E. 

At  about  the  same  time,  that  is,  1869  to  1871,  two  large 
blocks  were  built  nearer  to  the  northern  boundary  of  the 
boroucjh,  and  very  near  to  the  line  of  docks.  Each  block 
occupies  the  whole  of  one  side  of  a  street  which  opens  at 
each  end  into  a  main  road  where  tramways  are  laid.  No 
conditions  could  be  more  favourable.  A  large  common  open 
space  was  provided  at  the  rear  of  each  block.  Each  of  the 
three  storeys  forms  a^  separate  "flat,"  and  has  a  continuous 
balcony  running  along  the  front.  Every  house  consists  of  a 
living  room,  three  bed-rooms,  and.  a  scullery  with  other  con- 
venient places,  making  practically  a  five-roomed  tenement.  But 
even  if  we  reckon  it  as  having  only  four  rooms,  it  will  be  found 
that  as  the  rents  are  5s.,  4s.  6d.,  and  4s.,  according  to  the  height, 
the  rate  per  room  is  but  Is.  3d.,  Is.  l^d.,  or  Is.,  as  the  case  may 
be.  And  as  the  rent  includes  a  free  gas  supply,  worth  say  3(1. 
per  week,  the  rate  per  room  is  actually  reduced  to  Is.  ^^d.. 
Is.  0|d.,  and  ll^d. 

Surelv,  it  will  be  said,  here  is  a.saccess.  Unfortunatelv,  the 
facts  tell  a  different  tale.  Whether  it  is  that  the  houses  are 
practically  too  large  for  the  wretched  class  of  tenants,  who 
might  prefer  a  two-roomed  house  at  half-a-crown  a  week 
to  a  four-roomed  one  at  4s.,  or  whether  the  property  generally 
is  rather  unattractive  from  its  want  of  repair — not  a  strong 
reason  with  such  tenants — certain  it  is  that  the  houses  "  let " 
badly.  Out  of  180  tenements  in  the  street,  there  are  41,  or 
nearly  23  per  cent,  which  are  unoccupied,  and  many  of  which 
have  apparently  been  so  for  years  past.  Almost  all  the  houses 
are  dirty  and  somewhat  disreputable-looking.  The  fine  open 
spaces  at  the  rear  are  of  no  advantage  as  either  drying-grounds 
or  playgrounds ;  they  are  places  for  refuse  and  ruffians.  One 
section  of  the  property  is  under  the  management  of  an  agent 
of  wide  experience  and  high  standing,  who  evidently  is  striving 
to  keep  it  in  good  repair,  and  to  secure  fairly  suitable  tenants. 
Yet  he  assures  me  that  '*  the  rents  collected  are  not  sufficient 
to  pay  charges — viz.,  rates,  gas,  and  ground-rent."* 

1  have  dwelt  a  little  on  this  example,  because  it  is  typical 


*  This  geptleman  places  the  causes  of  failure  under  two  heads : — 

1.  Infectpms  Disease.  "Whenever  there  is  sickness  of  a  contagious  or 
iDfectious  character  in  the  block,  the  more  timid  (who  are  generally  the  best 
tenants  and  have  something  to  lose)  remove  to  fresh  quarters." 

2.  Quarrelsome  Seu/hbours.  '*  In  the  better  class  of  other  houses,  ranging 
from  08.  to  78.  6d.  per  week,  I  find  this  a  source  of  trouble  and  considemUle 
expense;  but  in  tenement  houses  it  becomes  acute  and  chronic,  and  the 
re»ult  is  a  constant  change  of  tenants,  with  constant  expense  for  cleaning 
and  repairs." 
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of  a  number  of  very  similar  cases,  which  need  not  be  referred 
to  in  any  detail.  One  block  in  particular,  in  the  same  neigh- 
bourhood, would  answer  in  nearly  all  particulars  to  the  above 
description,  except  that  the  balconies  overlook  the  open  space 
at  the  rear,  which  is  even  more  unsightly  and  offensive  than 
the  others.  These  are  indeed  "  waste  "  spaces  in  almost  every 
sense. 

We  may  now  leave  the  period,  referred  to  above,  with  the 
remark  that  it  was  during  the  years  from  1863  to  1871  that 
the  tendency  to  the  erection  of  dwellings  in  "  flats  "  was  most 
strongly  manifested.  Trade  was  good,  and  wages  wei'e  high  : 
the  newly-erected  tenement  property  then  paid  easily  10  per 
cent,  on  the  outlay.  In  many  of  these  cases  the  return  is  now, 
as  we  have  seen,  practically  nothing. 

After  that  time  there  were  a  few  spasmodic  ventures  in  this 
class  of  building,  but  there  was  no  movement  of  special  interest 
until  1883,  when  the  Corporation  undertook  the  erection  of 
four  large  blocks,  since  called  the  Victoria  Square  Dwellings, 
on  a  site  which  had  been  cleared  of  insanitary  property  by  a 
compulsory  demolition,  known  as  the  Nash  Grove  scheme. 

These  imposing  erections  were  designed  by  the  City  Engineer 
of  that  time.  The  cost  of  the  buildings  alone  was  £58,000. 
They  are  five  storeys  in  height,  and  272  tenements  have  been 
provided  at  rentals  of  5s.  3d.  for  three  rooms,  4s.  3d.  for  two 
rooms,  and  2s.  9d.  for  one  room,  inclusive  of  gas.  It  will  be 
seen  that  the  rates  per  room,  when  3d.  per  week  is  deducted 
for  gas,  are  hs.  8d.,  2s.  Od.,  and  2s.  6d.  This  is  much  above  the 
Is.  Od.  standard.  The  Corporation  are  able  to  secure  the 
reasonable  return  of  2^  per  cent.,  and  to  provide  good  houses  at 
a  moderate  rent ;  but  the  problem  before  us  is  hardly  one  step 
advanced  towards  a  solution. 

Example  G. 

In  1887,  however,  the  Corporation  made  another  incursion  into 
the  region  which  we  are  exploring.  They  erected,  on  the  opjK>site 
side  of  the  street  to  the  dwellings  just  mentioned,  four  blocks 
of  tenements,  each  four  storeys  high  and  comprising  100 
separate  dwellings.  They  were  erected  to  the  premiated  designs 
of  eminent  Liverpool  architects ;  and  they  form,  probably,  one 
of  the  best  examples  of  good  and  inexpensive  dwellings  on  the 
block  system  which  have  yet  been  devised.  The  interest 
received  by  the  Cor])oration  on  the  total  cost  is  about  3^  per 
cent.  The  rentals  of  the  two  classes  of  dwellings  are  as 
follows  : — two  rooms  4s.  Od. ;  one  room  2s.  6d. 

It  appears,  therefore,  that  the  desired  one  shilling  rate  has 
not  nearly  been  reached. 
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Example  H. 

It  now  only  remains  to  refer  to  the  latest  instance, — and  that 
on  a  small  scale, — of  the  erection  of  tenement  houses.  A  large 
owner  of  property,  who  has  had  a  wide  experience,  has  just 
finished  the  erection  of  twenty  self-contained  cottages  in  "  flats," 
in  blocks  of  two  storeys.  They  were  planned  by  an  able  civil 
engineer  and  architect,  who  also  is  fully  acquainted  with  all  the 
conditions  of  the  problem.  This  is,  in  a  great  degree,  a  rever- 
sion to  the  type  of  the  so-called  ''  Scotch  "  houses,  which  were 
so  much  in  vogue  when  the  fashion  of  larger  blocks  set  in. 
But  it  is  a  developed  type.  The  upper  houses  have  a  small 
yard  at  the  rear,  on  the  same  level  as  tne  living  rooms  :  and  the 
water-closets  and  dust-shoots  are  detached  from  the  main 
building.  There  is  a  rather  large  open  space  on  the  ground 
level  at  the  rear  of  each  house,  the  bye-law  in  that  behalf  being 
fully  complied  with.  Kach  tenement  consists  of  three  rooms, 
and  is  let  at  a  rental  of  5s.  6d.  or  5s.  Od.  per  week.  Here,  then, 
we  have  a  case  of  the  looked-for  kind  of  houses — houses  having 
the  character  of  independent  cottages, with  a  reasonable  minimum 
of  accommodation,  but  with  a  rent  at  the  rate  of  Is.  8d.  to  Is.  lOd. 
per  room.  The  great  point  of  interest  is  the  question  whether 
in  twenty-five  years'  time  it  will  be  found  that,  in  spite  of  all 
leakage  and  deterioration,  this  property  will,  from  the  owners' 
point  of  view,  sufficiently  justify  its  existence. 

This  last-cited  example  is  only  one  of  several  indications  that 
the  ordinary  builders  and  owners  of  cottage  property  do  not  now 
regard  the  "  tenement "  or  **  flat "  type  of  house  with  favour. 
If  therefore  it  should  seem  (as  it  is  by  no  means  certain)  that 
in  order  to  provide  houses  at  a  sufficiently  low  rental  it  is 
necessary  to  place  small  tenements  one  above  another,  and  so 
reduce  tne  cost  of  land  per  house,  it  is  evident  that  the  ordinary 
builder  will  not  readily  undertake  the  supply.  So  far  as  he  is 
concerned,  the  past  experiments  have  been  chiefly  failures.  The 
dilapidated  and  dirty  condition  of  the  tenement  blocks  which 
are  in  the  hands  of  individual  owners,  and  the  great  losses 
which  those  owners  undoubtedly  suffer  from  low-class  and 
unmanageable  tenants,  seem  to  point  to  the  conclusion  that 
such  blocks  should  be  owned  and  managed  by  powerful  bodies, 
companies  or  corporations,  who  could  and  would  keep  both  the 
buildings  and  the  tenants  in  fairly  decent  order.  The  cheapest 
of  cheap  dwellings  are  unquestionably  wanted ;  they  can  only 
be  supplied  by  the  strongest  of  strong  hands.    (See  Appendix  B.) 


DISCTTSSION.  621 

houses  by  the  rooms.  True,  we  have  legal  powers  to  regulate 
them,  and  no  less  than  15,000  are  on  the  registers.  It  is  better 
however  to  provide  single  tenements  at  a  cheap  rate  rather  than 
that  tenants  should  strive  to  pay  a  high  rent  by  sub-letting ;  and 
the  Corporation  as  landlords  can  better  enforce  such  a  condition 
than  can  individual  owners." 


[This  discussion  applies  to  the  papers  by  Mr.  W.  GoLDSTRAW 

and  Mr.  H.  Percy  Boulnois.] 

The  Pbesidkwt  of  the  Section  (Mr.  G.  F.  Deacon)  said  there  were 
few  problems  more  important  than  how  to  provide  dwellings  for  the 
lower  classes  which  should  give  a  reasonable  return  to  the  owner  of 
the  property,  and  there  was  no  better  way  of  meeting  the  problem 
than  to  know  the  position  in  which  they  at  present  stood  with  regard 
to  the  matter.  That  position  had  been  laid  before  them  in  as  excel- 
lent a  manner  as  was  possible  by  Mr.  Goldstraw  and  Mr.  Boulnois, 
and  he  would  ask  them  now  to  enter  upon  the  discussion  of  the 
subject. 

Sir  Francis  PowErji,  M.P.,  President  of  the  Congress,  said  that  in 
the  valuable  group  of  papers  they  were  dealing  more  with  the  minute 
technicalities  of  the  difticult  problem,  than  with  the  general  factors  of 
the  case.  He  thought  the  papers  they  had  heard,  like  documents 
which  had  been  considered  on  former  occasions,  were  not  of  an 
encouraging  character.  It  seemed  to  him,  as  far  as  he  had  been  able 
to  investigate  the  matter,  that  the  cost  of  providing  dwellings  in 
which  the  humblest  of  their  people  might  live  under  conditions  of 
decency,  to  say  nothing  of  comfort,  was  really  in  excess  of  the  wages 
which  they  had  at  their  command.  The  more  they  discussed  the 
question,  the  more  they  thrashed  it  out,  the  greater  the  difficulty 
would  appear.  The  question  had  been  dealt  with  by  Parliament. 
The  Housing  of  the  Working  Classes  Act  gave  power  to  municipal 
authorities  to  erect  these  buildings ;  but  a  defect  was  found  in  the 
Act,  because  there  was  uo  power  given  to  local  authorities  to  borrow 
for  this  purpose.  He  believed  the  framers  of  the  Act  intended  they 
should  have  that  power,  but  the  draughtsman  on  the  occasion  did  not 
fully  accomplish  his  task.  But,  however,  last  session  the  defect  had 
been  removed,  and  now  it  was  competent  for  local  authorities,  with 
the  consent  of  the  Local  Government  Board,  to  borrow  money.  He 
doubted  very  much  whether  it  was  possible  to  make  the  erection  of 
these  houses  so  remunerative  as  to  attract  private  capital,  because 
they  must  remember  that  if  they  were  to  pay  at  all,  these  houses  would 
be  extremely  perishable.  They  were  in  the  hands  of  tenants  who  did 
not  take  the  care  of  them  which  they  ought,  and  the  lives  of  the  houses 
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would,  he  believed,  in  most  cases  be  short.  That  was  only  putting  b^k 
thfi  difRcultj,  and  it  did  not  make  it  any  more  easj,  because  those 
who  built  houses  only  to  last  a  few  years  had  to  replace  the  whole  of 
their  capital,  and  they  had  to  receiye  a  fair  remuneration  meanwhile ; 
so  that  a  cheap  house  would  pay  no  better  in  the  long  run  than  a 
dear  hou^e.  He  was  extremely  anxious  that  nothing  should  be  done 
by  municipalities,  which  should  place  the  common  fund  in  competi- 
tion with  private  capital,  because  hp  was  sure  the  latter  would  retire 
from  the  scene.  Private  capital  had  retired  already,  and  the  capita- 
list— prenerally  speaking,  under  those  circles,  a  man  of  humble  means 
— no  longer  chose  to  invest  his  capital  in  property  of  that  kind.  He 
therefore  felt  that  when  they  had  to  deal  with  a  population  gathered 
together  as  in  Liverpool,  necessarily  within  a  limited  area,  they 
must  have  recourse  to  the  public  funds.  He  might  be  wrong.  He 
hoped  that  he  was,  because  he  was  not  disposed  to  draw  on  the  capi- 
tal of  municipalities  for  that  purpose  :  but  he  was  afraid  in  a  place 
like  Liverpool  they  were  driven  to  that  position.  He  doubted  very 
much  whether  it  would  be  possible  to  accommodate  these  people 
without  some  recourse  to  the  public  fund.  He  was  very  much  struck 
by  the  remark  made  by  the  gentleman  who  read  the  first  paper,  in 
which  he  said  that  no  court  should  be  allowed  to  be  erected  except 
openinsf  on  to  a  street  30  feet  wide.  He  knew  the  courts  of  Liver- 
pool, and  if  he  was  a  mortal  enemy  of  anything,  it  was  to  the  courts 
of  the  city:  and  he  said  before  the  Parliamentary  Committee:  "1 
have  one  sujjgestion  to  make  to  the  promoters  of  this  Bill,  which  may 
properly  form  a  clause,  and  it  is  to  state  that  henceforth  there  shall 
be  no  court  ert^ted,  except  both  ends  of  it  open  into  a  street  thirty 
feet  wide."  The  promoters  of  the  Liverpool  Corporation  Bill,  in  the 
most  cheerful  spirit,  accepted  his  suggestion,  and  the  result  had  been 
the  entire  abolition  of  the  bad  features  of  the  Liverpool  courts,  so 
far  as  regards  these  dwellings. 

Dr.  J.  F.  J.  Stkes  (Medical  Officer  of  Health,  St.  Pancras)  said 
thev  were  all  indebted  to  Mr.  Goldstraw  and  Mr.  Boulnois  for 
reading  papers  of  such  interest,  and  placing  before  them  so  clearly 
the  fact  that  that  class  of  dwellings  did  not  pay.  His  experience  in 
London  was  exactly  the  same  as  that  which  had  been  described  by  Mr. 
Boulnois.  These  large  blocks  of  dwellings  did  not  pay.  The  London 
County  Council  had  actually  to  increase  the  price  of  their  dwellings, 
because  they  found  they  could  not  pay  3|  per  cent.:  that  was  a 
condition  also  which  would  tell  against  the  erection  of  that  class  of 
dwellinj^s.  In  London  the  standard  was  2s.  6d.  per  room,  certainly 
not  lower  than  2s.  Od.;  it  depended  very  much  on  the  size  of  the 
room.  The  London  County  Council  adopted  a  minimum  area  of  12 
by  8,  and  a  height  of  nearly  9  feet.  It  was  not  only  a  question  of 
the  cost  of  the  land,  but  also  one  of  accommodation;  what  vras  the 
minimum  accommodation  that  could  be  given.  He  ventured  to  think 
that  there  would  be  an  absolute  necessity  for  building  that  class  of 
dwelling.  He  did  not  see  how  they  were  to  avoid  it  unless  they 
intended  to  carry  the  whole  of  their  working  c\aA  population  into 
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the  country.  Mr.  Boiilnois  suggested  that  no  dwellinss  should  be 
constructed  of  less  than  four  rooms.  But  he  would  ask,  were  four 
rooms  always  necessary? 

Mr.  H.  P.  BouLNOis :  I  did  not  say  anything  of  the  kind  ;  if  you 
refer  to  my  paper,  I  simply  said  that  some  philanthropists  had 
written  to  say  so. 

Dr.  SyiCes  :  Then  that  is  not  your  opinion  ? 
Mr.  H.  P.  BouLNOis :  No,  not  at  all. 

Dr.  J.  F.  J.  Stkes  (St.  Pancras)  continuing,  said  Mr.  Boulnois  did 
not  commit  himself  as  to  what  the  necessary  accommodation  should 
be,  and  he  (Dr.  Sykes)  thought  it  was  important  that  they  should 
consider  that  before  anything  else.  The  London  County  Council  had 
made  it  an  indispensable  thing  that  every  w.c.  erected  in  the  dwel- 
lings under  their  care  shall  open  into  an  open  lobby — that  was  to 
say,  it  shall  not  be  approached  from  the  interior  of  the  house,  and 
have  no  direct  communication  with  the  inside.  It  was  also  necessary 
that  there  should  be  attached  to  each  house  a  small  open  space,  so  that 
it  should  be  possible  for  the  occupants  to  stand  the  dust  pails,  etc.,  in 
a  proper  manner.  In  associated  dwellings  they  got  over  much  of  the 
difficulty  by  having  the  wash-house  and  the  w.c.  entirely  separate,  so 
that  practically  for  the  dwelHng  what  they  required  would  be  a 
kitchen  and  one  or  more  bed-rooms,  according  to  the  family.  In 
London  the  cost  of  rooms  averaged  about  2s.  6d.,  and  that  made 
7s.  6d.  for  the  rent  of  three  rooms ;  whereas  in  Liverpool  a  six- 
roomed  house  let  at  7s.  6d. ;  there  was  therefore  a  vast  difference. 
The  problem  was  much  more  easily  solved  in  Liverpool,  and  if  that 
city  could  not  make  the  building  of  these  houses  pay,  how  much  less 
was  there  a  chance  of  the  London  houses  paying. 

Dr.  Pebmbwatt  (Liverpool)  said  he  had  had  much  experience  in 
the  slums  of  Liverpool.  Taking  Mr.  Goldstraw's  paper,  they  must 
all  admit  that  the  sanitary  legislation  of  this  country  owed  a  great 
deal  to  the  initiative  of  Liverpool,  and  great  credit  was  due  to  the 
Corporation  for  having  undertaken  works  of  such  magnitude,  and 
with  success.  But  it  did  seem  to  him  that,  with  the  large  number  of 
bouses  still  in  an  insanitary  state,  their  demolition  at  the  present 
rate  of  progress  would  involve  a  very  considerable  time.  Mr. 
Goldstraw  said  there  were  over  14,000  insanitary  houses  still  in 
Liverpool,  and  that  during  the  last  thirty  years  4,100  had  been 
demolished.  If  they  went  on  at  that  rate  they  would  take  something 
like  120  years  before  all  the  insanitary  houses  were  demolished. 
While  he  quite  admitted  the  great  success  of  the  Liverpool  Act  of 
1864,  he  would  like  to  ask  Mr.  Boulnois  whether  he  did  not  think 
the  time  had  come  for  the  adoption  of  the  Artisans'  Dwellings  Act  of 
1890 — more  particularly  the  first  part  of  that  Act.  From  what  he 
knew  of  the  north  end  of  Liverpool,  if  ever  there  was  a  town  ripe  for 
the  adoption  of  this  particular  part  of  the  Act,  Liverpool  was  that  town. 
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As  regards  the  cost  of  providing  houses  of  this  description  be  was 
very  much  struck  with  Sir  Francis  Powell's  remarks,  and  he  would 
like  to  add  to  them.  It  was  quite  clear  that  if  the  cost  of  providing 
houses  for  the  very  poor  could  not  be  borne  by  the  poor  themselves 
the  private  capitalist  would  not  come  forward,  and  it  was  necessarv 
that  it  should  be  borne  by  public  Corporations.  That  might  be  to 
some  extent  an  economy  in  the  end,  because  if  they  had  poor  people 
housed  in  insanitary  conditions  they  would  be  subject  to  disease 
in  a  great  class  of  the  community,  whereas,  if  (hey  were  in  good 
houses,  the  community  would  be  saved  a  great  deal  of  expense  in 
poor-rates  and  poor-law  infirmaries.  As  regards  the  class  of  dwell- 
ings, that  was  a  difficult  problem.  His  experience  was  that,  from  the 
point  of  view  of  infectious  disease,  large  tenement  houses  were 
exceedingly  undesirable.  Of  all  the  types  shown  on  the  plan,  that 
which  Mr.  Boulnois  called  the  Scotch  system,  the  more  modem 
variation  of  it,  namely,  the  cottage  fiat,  seemed  on  the  whole  to  be 
the  most  suitable,  as  far  as  Liverpool  was  concerned. 

Mr.  H.  H.  Collins  (District  Surveyor  for  the  Eastern  Division 
of  the  City  of  London)  said  that  having  had  a  very  large  expe- 
rience in  designing  and  erecting,  dwellings  of  this  character,  mon? 
particularly   in   the   metropolitan    area,   and  having  in  his   official 
position  peculiar  facilities  for  making  himself  acquainted  with  this 
class  ot  buildings,  what  had  run  through  his  mind  in  listening  to  tbe 
authors'  valuable  papers  was  this,  that  there  must  have  been  gro>^ 
mij^management  on  the  part  of  those  who  were  responsible  for  ih*i 
erection  and  supervision  aflerwards  of  the  buildings  in  question.    It 
was  a  very  well-known  fact,  at  all  events  in  London,  that  th^re 
were  a  large  number  of  buildings  that  were  paying  from  four  to  fivt;     | 
per  cent,  per  annum.     He  had  been  architect  for  several,  and  be     I 
knew  of  whole  streets  of  houses  of  the  artizan  class  which  had  betn 
built  by  a  builder  for  investment,  and  who  had  for  many  years  derired     , 
a  fair  income  of  from  six  to  seven  per  cent,  per  annum  from  them.     | 
The  whole  matter,  however,  depended  upon  management,  if  tht^     | 
places  were  allowed  to  get  into  a  culpable  state  of  neglect  and  cir.-     | 
sequent  dilapidation,  they,  of  course,  could  not  pay.     It  must  bf   J 
borne  in  mind  that  if  rentals  in  the  future  became  excessive  the 
workmen  were  creating  that  excess  for  themselves.     It  was  quit** 
possible  a  few  years  ago  to  build  for  something  like  ten  per  oeut,— 
perhaps  fifteen  per  cent,  even  twenty  per  cent. — less  than  it  was  i* 
the  present  time.     If  the  workman  indulged  in  strikes,  if  he  piit  a-^ 
much  difficulty  as  he  possibly  could  in  the  way  of  his  employer,  if  ^ 
sympathy  and  confidence  between  capital  and  labour  was  lost,  as  i^ 
was  at  the  present  time,  it  must  be  expected  that  the  cost  of  buildin: 
operations  would  necessarily  be  enhanced  and  increased  in  cost,  vri^L 
the  natural  result  that  the  workman  had  to  pay  so  much  more  rvnia; 
for  his  dwelling.     He  maintained  that  if  the  artisan  caused  the  e^- 
it  was  only  a  just  retribution  that  he  should  suffer  for  it.    It  ^^^ 
not  for  him  to  complain  of  a  result  which  he  had  himself  occasionec- 
He  (Mr.  Collins)  was  indeed  much  opposed  to  corporations  ai^^ 
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municipalities  encouraging  an  absence  of  thought  and  judgment  and 
a  lack  of  good  feeling  on  the  part  of  workmen,  and  placing  themselves 
in  unfair  competition  with  private  individuals  by  accepting  low  and 
unreniunerative  rents.  If  that  method  of  procedure  was  persisted 
in  it  would  create  an  evil  which  one  dav  or  anofher  thev  would  all 
rue.  The  Eothschild  Buildings  in  the  City  of  London  were  paying 
4  per  cent,  per  annum  on  the  capital  invested,  and  the  East  London 
Dwellings  Company  also  paid  that  amount.  Both  Companies  were 
considerably  enlarging  their  building  operations. 

Dr.  Sykbs:     Out  of  Capital? 

Mr.  TT.  H.  Collins  (London):  The  Eothschilds  are  not  the  kind 
of  people  to  pay  dividends  out  of  Capital. 

A  Membeb  expressed  doubt  as  to  4  per  cent,  being  paid. 

Mr.  H.  H.  Collins  (London)  said  the  gentleman  need  not  shake 
his  head,  as  he  knew  the  dividends  were  paid  at  the  rate  named. 
Mr.  Vigers,  the  eminent  surveyor  \^ho  acted  for  the  Peabody  fund, 
had  informed  him  that  the  result  of  his  calculations  as  to  the  lowest 
price  the  Trustees  could  afford  to  let  the  rooms  in  their  buildings,  was 
Is.  10|d.  per  room,  but  then  it  must  be  remembered  that  this 
philanthropic  body  was  content  with  3  per  cent,  return  on  the  capital 
invested.  In  Islington  there  were  six-roomed  tenements,  and  tenants 
paid  for  the  same  an  average  of  7s.  6d.  per  week  for  3  rooms  with 
scullery  and  other  accommodation  complete.  The  owner  of  these 
tenements  made  it  a  condition  that  in  the  event  of  damage  being 
done  and  due  notice  being  given  to  the  tenants,  a  recurrence  of  same 
would  determine  the  tenancy ;  the  result  being  that  the  tenants 
were  as  careful  as  the  owner,  and  the  property  was  kept  in  good  con- 
dition. The  owner  had  found  that  his  expenditure  for  repairs  was 
normal  and  only  such  as  he  rea<«onably  could  have  anticipated.  The 
same  gentleman  was  now  expending  under  his  (Mr.  Collins')  direction 
a  very  large  sum  of  money  in  the  construction  of  similar  buildings, 
and  considered  it  was  a  good  investment  of  his  capital.  His  own 
experience  was  that  if  the  construction  of  this  character  of  houses 
was  economically  connidered  and  properly  managed  when  built, 
there  was  no  difHculty  in  making  them  a  fairly  remunerative  invest- 
ment. In  consequence,  however,  of  municipalities,  corporations,  and 
other  public  bodies  being  allowed  to  borrow  at  very  low  rates  of 
interest,  and  being  satisfied  with  totally  un remunerative  returns, 
they  were  enabled  to  let  their  property  (or  rather  the  ratepayers' 
property)  to  a  lower  class  of  people  at  unproductive  prices,  which 
proved  a  great  deterrent  to  private  enterprise,  and  prevented  it  from 
entering  into  useful  competition  so  as  to  supplement  public  and 
philanthropic  effort  in  this  direction. 

Mr.  CoABD  S.  Pain  (Liverpool)  believed  in  philanthropic  effort  de- 
cried by  the  previous  speaker.  He  was  sorry  that  the  experiment  of 
tenement  houses  had  failed,  and  he  could  not  believe  that  the  re5iult 
had  been  brought  about  by  the  btructure.     He  thought  it  was  rather 
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due  to  management.  They  should  instil  into  the  people  habits  of 
cleanliness  and  order,  which  would  do  more  for  them  than  any 
Corporation  in  the  world,  so  that  the  work  of  the  Corporation  must 
go  hand  in  hand  with  the  efforts  of  philanthropists,  iieferring  to 
statements  he  had  heard  at  meetings  of  some  of  the  Conferences,  be 
considered  them  retrograde  rather  than  in  advance  in  the  matter  of 
sanitation.  He  was  greatly  astonished  to  hear  in  one  department- 
he  would  not  mention  names — that  it  was  actually  suggested  that 
back-to-back  dwellings  were  approved  and  adopted ;  and  he  hoped 
the  impression  would  not  go  forth  that  any  members  of  that  Insti- 
tute upheld  such  a  plan.  In  another  department,  what  he  con- 
sidered one  of  the  most  foolish  of  all  systems,  viz.,  slop  closets,  was 
strongly  advocated.  Now  they  came  to  a  new  phase,  namely,  that 
people  were  to  live  in  one  room. 

Dr.  Stees  :  I  did  not  intend  it. 

Mr.  CoABD  S.  Pain  was  sorry  if  he  had  misunderstood  him.  He 
understood  him  to  say  that  persons  should  sleep  in  the  same  room 
in  which  they  lived. 

The  Pbesijdent  of  the  Section  (Mr.  G.  F.  Deacon)  said  the  sug- 
gestion of  Dr.  Sykes  was  that  in  extraordinary  cases  they  might  live 
as  many  in  a  room  as  Scotch  people  did. 

Mr.  W.  Spinks  (Leeds)  said  he  quite  agreed  that  it  should  not  go 
forth  to  the  public  that  back-to-back  houses  were  the  best  type  of 
house  for  working  men.  He  thought  it  was  a  great  scandal  that  SOU 
of  these  houses  were  erected  every  year  in  Leeds  alone.  All  the 
weight  of  evidence  they  had  was  entirely  against  the  continuance  of 
the  system.  He  thought  it  would  be  an  excellent  thing  for  that 
Congress  to  pass  a  resolution  condemnatory  of  them. 

The  Pbesident  of  the  Section  (Mr.  G.  F.  Deacon)  said,  as  a  former 
Municipal  Engineer  and  Building  Sur\"eyor  of  Liverpool,  he  had  felt 
peculiar  pleasure  in  listening  to  the  papers  before  them.  It  was 
obvious  that  a  very  great  deal  had  been  done  in  Liverpool,  but  much 
still  remained  to  be  done.  His  principal  object  in  speaking  now  was 
to  throw  any  weight  he  had,  or  might  have,  against  the  idea  whieh 
was  still  prevalent  in  some  quarters,  that  so-called  back -to -back 
houses  could  be  built  in  a  w^ay  which  would  render  them  satisfactorr 
to  modern  sanitary  ideas.  He  was  perfectly  satisfied  that  it  could 
not  be  done. 

Mr.  P.  Ftfb  (Glasgow)  said  Mr.  Goldstraw  had  state^i  that 
Liverpool  was  a  town  which  had  exceptional  powers  from  Parlia- 
ment as  to  the  erection  of  dwellings  in  connection  with  open  spaces 
behind  the  dwellings;  but  he  would  like  to  inform  the  Congress 
that  Glasgow  obtained  very  considerable  powers  of  a  similar  nature 
in  a  late  Act,  entitled  ''The  Glasgow  Buildings  Eegulation  Act, 
1892.'*  In  their  1866  Act,  the  free  space  in  front  of  every  window 
of  any  sleeping  apartment  at  the  back  of  a  building  had  to  be  equal 
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to  at  least  three-fourths  of  the  height  of  the  wall  in  which  the  said 
window  was  placed,  and  such  space  had  to  he  measured  in  a  straight 
line  from,  and  at  right  angles  to,  the  plane  of  the  window.  It  was 
found,  however,  that  builders,  under  this  clause,  could  occupy  the 
same  tree  space  for  the  sleeping  apartments  of  the  building  behind  it. 
This  had  been  amended  by  the  Act  of  1892,  and  now  each  building 
must  have  a  free  space  of  iU  awn  equal  to  three-fourths  of  the  height 
of  the  wall  of  the  said  building ;  so  that  now  no  building  four  storeys 
in  height,  or  say  measuring  40  feet  from  the  level  of  the  street  to  the 
ceiling  of  the  highest  habitable  room,  could  be  erected  within  60  feet 
from  a  similar  buildiug  in  front  of  it. 

Mr.  W.  QoLDSTBAW  (Liverpool),  replying  to  the  discussion, 
explained  that  the  regulation  in  the  Liverpool  Bye-Laws  as  to  Open 
Space,  required  that  the  distauce  measured  from  the  back  wall  of  a 
hou<e  to  the  opposite  property — meaning,  in  the  case  shown,  the 
yard  wall  of  the  other  house — shall  not  be  less  than  the  height  of 
the  back  wall,  so  that  the  line  at  an  angle  of  45  degrees  has  to  be 
taken  from  that  point,  and  the  house  must  not  rise  higher  than  that 
Hue ;  therefore,  in  this  case,  the  distance  across  is  not  to  be  measured 
from  building  to  building,  but  from  this  building  to  the  curtilage 
boundary  of  the  other  property.  He  wished  to  acknowledge  the 
very  valuable  service  which  8ir  Francis  Powell  rendered  to  Liverpool 
on  the  Parliamentary  Committee  when  their  Bill  of  1889  was  before 
it.  The  help  given  to  them  by  Sir  Francis  was  most  important ;  and 
it  was  very  proper  that  Liverpool  should  on  that  occasion  acknow- 
ledge with  gratitude  what  he  had  done  for  the  community.  With 
reference  to  the  remark  that  was  made  questioning  the  accuracy  of 
bis  statement,  that  although  during  thirty  years  the  Corporation  ha^l 
dealt  with  only  4,000  insanitary  houses,  and  there  still  remained 
14,000  to  be  dealt  with — his  hope  was  that  in  the  next  thirty  years 
they  might  all  be  cleared  away — he  maintained  that  his  figures 
were  quite  reliable ;  and  he  repeated  that  it  might  be  expected  that, 
during  the  next  thirty  years,  the  remainder  would  be  "  cleared  away 
by  the  action  of  the  Corporation  combined  with  the  forces  of  natural 
decay  and  of  lawless  destruction," — meaning  that  those  not  pulled 
down  by  the  Corporation  would  have  fallen  to  pieces  naturally,  or 
would  have  been  demolished  by  the  rough  people  of  the  neighbour- 
hood. 

Mr.  H.  P.  BouLNOis  (Liverpool)  said  of  course  it  was  a  very 
difficult  problem  as  to  how  these  houses  of  the  working  classes  were 
to  be  managed.  It  was  almost  a  political  question.  It  was  possible 
that  as  they  had  State-aided  education,  they  might  have  to  have 
State- aided  habitations,  and  that  might  be  the  only  solution  of  the 
question.  With  regard  to  the  standard  of  one  shilling  per  room, 
that  he  had  arrived  at  simply  upon  the  wages  of  these  classes,  and 
as  to  what  they  legitimately  could  afford  to  pay  in  rent.  He  said 
tliat  one  shilling  per  room  was  what  they  ought  to  pay,  and  what 
they  ought  to  try  and  achieve.     With  regard  to  the  remarks  of 
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Dr.  Sykes,  that  they  were  bound  to  build  on  the  block  system  in 
London,  he  asked,  who  was  to  build  them  there?  Certainly  not 
a  private  individual,  although  Mr.  Collins  told  them  that  certain 
of  these  houses  had  been  built  privately  and  paid  seven  per  cent.  He 
had  heard  it  stated  on  rehable  authority  that  the  j-ame  class  of 
buildings,  such  as  Mr.  Collins  mentioned,  were  absolute  sinks  of 
insanitation.  He  (Mr.  Boulnois)  had  seen  some  of  these  blocks  with 
absolutely  no  light  in  a  room,  and  the  tenements  were  so  dose 
together  that  the  people  could  shake  hands  out  of  the  windows.  Dr. 
Permewan  had  asked  a  question  as  to  why  they  did  not  put  the 
Artisans'  Dwellings  Act  in  force  in  some  of  their  districts.  In  reply 
he  would  say  that  they  found  it  was  better  for  the  ratepayers  and 
equally  good  for  the  districts  in  question,  that  they  should  go  on  in 
the  way  they  were  doing;  for  if  they  condemned  a  whole  block  as 
insanitary  they  had  to  pay  compulsorily  under  the  Act,  and  the  com- 
])ensation  that  had  to  be  paid  for  valuable  property,  such  as  public- 
houses,  made  the  cost  enormous  to  the  ratepayers.  It  was  not  fair 
to  the  present  ratepayers  that  they  should  have  to  bear  the  burden 
to  that  extent.  Ihey  believed  they  were  dealing  with  the  hoiise^ 
very  fairly  in  the  way  they  were  doing.  In  conclusion,  he  would 
only  add  his  absolute  condemnation  of  back-to-back  houses. 


On  "  7  he  vital  difference  between  tcell  managed  and  neglected 
Sewage  Farms^''  by  Lt.-Col.  Alfred  S.  Jones,  V.C, 
AssocM.Inst.C.E, 

(Fellow.) 

The  subject  of  this  paper  has  been  pressed  upon  the  considera- 
tion of  the  Local  Grovemment  Board  by  experts  for  many 
years,  and  has  been  frequently  referred  to  by  its  inspectors  at 
public  enquiries  into  schemes  for  sewage  disposal  works  all  over 
the  country,  but  neglect  is  still  common  and  deserves  condem- 
nation by  ^he  Sanitary  Institute. 

It  appears  to  the  author  that  Local  Authorities  are  generally 
de*^irous  to  do  their  best  in  conducting  a  new  business,  but  that 
tney  lack  skilled  assistance,  and  drift  into  neglect  from  a  notion 
that  a  sewage  farm  can  be  managed  by  anyone  who  has  worked 
in  ordinary  agriculture. 

They  fail  to  recognise  the  fact  that  all  the  uncertain  condi- 
tions with  which  a  farmer  has  learnt  to  deal  are  complicated  in 
the  highest  degree  by  the  stream  of  sewage  which  has  been 
artificially  brought  to  Iiis  land  in  a  system  of  pipes  and  carriers 
— a  stream  which  should  be  dealt  with  hoar  by  hour  as  it 
comes. 
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Dealing  with  it  properly  means  spreading  it  over  sufficient 
and  not  too  much  land,  so  that  motion  is  kept  up  conlinuously 
until  the  water  has  been  evaporated,  absorbed  in  the  pores  of 
the  soil,  or  run  off  purified  into  a  stream. 

Simple  as  this  may  sound  it  is  not  so  in  practice,  and  cannot 
be  attained  by  the  observance  of  any  fixed  rules,  or  without  the 
exercise  of  intelligence  of  a  high  order  and  experience,  first  by 
the  manager,  and  secondly  by  the  labourers  required  as  water- 
men. 

The  manager  must  arrange  his  crops  in  such  manner  that 
a  sufficient  quantity  of  land  may  be  always  in  a  fit  state  to 
receive  the  sewage  without  injury  at  any  rate,  and  must  again 
exercise  his  judgment  how  to  utilize  that  land  to  the  best 
advantage  from  day  to  day  under  the  varjang  weather,  and 
more  or  less  rapid  removal  of  crops,  which  may  in  fact  corre- 
spond with  the  anticipations  on  which  his  cropping  calculation 
was  based. 

The  author  has  known  Farm  Committees  to  impress  upon 
their  managers  the  duty  of  making  the  growth  of  crops  a 
secondary  consideration,  to  be  sacrificed  on  any  emergency  to 
the  primary  sanitary  object  of  maintaining  a  purified  effluent. 
But  on  a  properly  managed  sewage  farm  sucn  an  emergency 
should  never  arise,  and  it  is  invariably  the  result  either  of 
neglect  or  of  insufficient  land. 

The  issue  of  such  instructions  is  a  cowardly  defence  on  the 
part  of*  Committees  against  possible  suspicion  that  they  are 
capable  of  neglecting  their  primary  duty  in  order  to  save  their 
reputations  as  guardians  of  the  public  purse,  and  it  ends  in 
their  being  guilty  of  mismanagement  sanitarily  and  economi- 
cally, by  setting  up  a  ready  excuse  for  their  own  errors  and 
those  of  their  subordinates. 

Sewage  farming  does  not  differ  from  any  other  business  in 
the  general  principle  that  every  detail  is  important,  and  that 
excuses  must  not  be  found  for  the  lapses  from  duty  of  employes, 
but  that  principals  must  exact  the  utmost  possible  results  in 
efficiency  of  the  whole  business,  taking  care  to  supply  the  best 
tools  to  every  hand  employed. 

Some  larger  towns  have  been  served  by  self  -  educated 
managers,  well  supported  by  their  Sewage  Farm  Committee, 
when  it  included  among  its  members  some  enthusiastic  gentle- 
men like  the  late  Dr.  Alfred  Carpenter,  of  Croydon,  whose 
talents  and  influence  supported  the  manager's  applications  for 
plant,  live-stock,  and  necessary  labour,  which  will  at  once 
suggest  themselves  as  essential  to  success. 

IJut  more  commonly  the  bailiff  or  manager  has  to  deal  with  a 
committee  whose  members,  having  expended  all  their  borrowed 
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money,  want  the  farm  starved  in  working  capital,  and  carrietl 
on  with  the  least  possible  charge  on  the  rates. 

In  order  to  fall  in  with  these  views  of  his  masters,  who  send 
him  an  abundant  stream  of  sewage  to  be  got  rid  of,  the  bailiff's 
first  thought  is  to  save  trouble  by  letting  the  nasty  stuff  form 
{K)nds  on  some  of  his  land,  from  which  as  much  as  possible  may 
evaporate  in  fine  weather,  and  be  washed  off  in  wet  weather 
into  ditches  and  watercourses  at  times  when  the  latter  are 
turbid  enough  to  smother  his  sewage  and  conceal  it  from  his 
neighbour's  observation. 

He  grows  a  little  Italian  rye  grass  to  keep  up  appearances 
and  deluges  it  with  sewage,  when  it  has  grown  a  foot  high,  to 
ruin  green  fodder  which  ought  to  have  been  cut  and  disposed 
of  at  proper  times,  and  cultivates  the  rest  of  his  land  as  his 
neighbours  do  in  ordinary  farming. 

The  weeds  grow  apace  wherever  the  stagnant  sewage  reaches, 
and  he  is  forced  at  last  to  spend  more  in  labour  for  cutting  and 
destroying  them  than  would  have  cut  and  sent  to  market 
valuable  crops  if  labour  had  been  available  at  the  right  time. 
Or  he  takes  in  horses  and  cattle  at  ley  to  eat  and  tread  the 
long  grass,  which  he  has  neither  labour  to  cut^  nor  animals  tied 
up  to  consume  what  he  cannot  sell  off  the  farm. 

The  Farm  Committee,  knowing  the  rate  of  labour  per  acre 
average  for  the  district,  strive  to  keep  their  bills  down  nearly 
to  that  standard^  and  fearing  the  risks  inseparable  from  live- 
stock keeping,  refuse  to  provide  trading  capital  for  that  often 
necessary  branch  of  their  business. 

The  Engineer  who  laid  out  their  farm  has  often  foreseen 
that  necessity,  and  provided  buildings  for  the  purpose;  but 
the  borrowed  capital  account  is  closed,  and  the  Committee 
leaves  the  buildings  tenantless  rather  than  throw  the  burden 
of  live-stock  purchase  on  a  single  year's  rate. 

In  fact  our  practice,  for  the  last  thirty  years,  has  been  to 
employ  a  civil  engineer  to  "lay  out"  an  area  of  land  witli 
carriers  and  sluices,  roads,  &c.,  according  to  a  hard  and  fast 
plan,  pay  him  off  with  borrowed  money,  and  place  the  whole 
complicated  machinery  in  charge  of  a  bailiff,  imbued  with  all 
the  prejudices,  and  subject  to  the  jealous  contempt  of  his  class 
when  he  meets  it  at  market,  after  undertaking  to  serve  a  public 
body  in  the  capacity  of  a  degraded  scavenger.  He  has  often 
been  nearly  worn  out  with  manual  farm-labour,  and  looks  for 
an  easier  future  in  helping  his  new  masters  to  make  things 
pleasant  in  their  new  fad  of  sewage  at  the  outfall,  and  to  show 
efiluents  rather  than  to  educate  himself  and  others  by  hanl 
work  and  ceaseless  anxiety. 

It  would  be  invidious  in  a  paper  like  this  to  single  oat  par* 
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ticular  instances  to  exemplify  the  author's  meaning,  but  they 
are  very  common,  and  he  has  always  found  that  bad  effluents 
an<l  low  financial  returns  go  together;  so  that  it  seems  worth, 
while  for  the  ratepayer  to  give  his  attention  to  the  subject 
before  things  become  so  bad  that  injunctions  and  prosecutions 
are  undertaken  against  badly  managed  sewage  farms. 

It  has  often  occurred  to  the  author  that  one  or  more  of  the 
best  managed  sewage  farms  should  provide  opportunities  for  the 
education  of  managers  and  ''watermen,"  and  keep  a  register 
frond  which  qualified  men  could  be  supplied  when  wanted  by 
other  farms. 

For  proper  sewage  farming  is  still  in  its  infancy,  and  the 
science  of  irrigation  is  very  oackward  in  this  country,  where 
people  do  not  recognise  the  extent  to  which  it  is  susceptible  of 
improvement. 

One  must  go  to  India  or  Egypt  to  see  each  plant  supplied 
with  the  water  it  requires,  and  not  an  overdose ;  and  our  irriga- 
tion engineers  have  found  in  those  countries  populations  ready 
educated  in  the  detail  work  of  distribution  by  the  spade  which 
can  alone  secure  a  proper  return  for  the  larger  engineering 
works,  while  our  agricultural  classes  are  skilled  in  under  drain- 
age works  for  removal  of  superfluous  water,  but  know  nothing 
of  supplying  water  to  the  plant. 

DifFei^ence  of  climate,  of  course,  accounts  for  that  of  practice, 
because,  in  the  simple  natural  course  of  agriculture,  the  English 
drainer  is  often  required ;  and  on  the  other  hand,  the  Indian 
coolie  has  often  to  lift  from  wells  sufficient  water  for  any  crop, 
and  naturally  economises  the  fluid  which  has  cost  him  labour  in 
lifting. 

He  knows  that  the  more  rapidly  he  runs  the  water  to  the 
roots  of  his  plants,  the  less  will  be  lost  by  evaporation,  &c. 

Sewage  farming,  however,  is  an  artificial  condition,  rendered 
necessary  by  sanitary  reasons,  and,  in  our  soil  and  climate, 
generally  requires  the  united  exertions  of  the  English  drainer 
and  the  experience  of  the  Indian  coolie,  besides  that  of  an 
English  farmer  of  the  most  enlightened  kind,  free  from  the 
common  prejudices  of  his  order. 

That  the  combmation  required  has  been  attained  in  different 
parts  of  England  and  Europe  has  been  abundantly  and  officially 
proved,  ana  it  seems  unnecessary  to  make  long  citations  in 
proof  of  such  a  proposition. 

It  may,  however,  be  worth  while  to  state  the  author's 
perscmal  experience  as  briefly  as  possible,  as  follows: — 

It  was  his  mission  for  nineteen  years  (1872-91)  to  deal  with 
all  the  sewage  of  about  12,000  persons  at  Wrexham,  on  84  acres, 
latterly  extended  to  150  acres,  of  good  land,  under  physical 
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Major  Lamobock  Flowbb  (Lee  Conservancy  Hoard)  said  that  the 
treatment  of  sewage  by  land  was  practically  the  only  way  of  getting 
rid  of  its  impurities  before  it  was  admitted  into  a  river — at  least, 
one  out  of  which  people  drank.  Colonel  Jones  at  Wrexham  some 
years  ago  performed  an  operation  of  great  practical  value.  He 
planted  a  belt  of  liis  land  with  osiers,  which  were  great  factors  in 
getting  rid  of  impurities,  which  they  sucked  up.  So  that  it  was 
important  to  lay  out  a  certain  area  for  osier  cultivation.  It  was 
also  necessary  tliat  every  effort  should  be  made  to  get  rid  of  the 
foulness  by  sewage  which  was  to  be  seen  in  certain  rivers.  And  as 
regarded  the  utilization  of  sewage  on  land,  they  were  all  glad  when 
it  paid  its  way  to  a  certain  extent. 

Mr.  HABitisox  Eddt  (of  the  Sewage  Department  of  Massachusetts) 
stated  that  he  was  connected  with  works,  where  they  dealt  with 
13,000,000  gallons  of  sewage  daily,  and  he  thought  the  question  of 
proper  management  was  exceedingly  important.  The  prime  object 
of  such  treatment  was  to  dispose  of  the  sewage,  and  not  to  get  a 
return  for  it.  The  method  which  they  had  adopted  at  his  works 
was  that  of  chemical  precipitation.  The  point  was  to  have  the  works 
managed  by  a  man  who  could  do  it  from  a  theoretical  and  scientific 
standpoint.  That  was  to  say,  there  should  be  an  active  and  well 
educated  chemist  who  should  have  charge  of  the  work,  and  that  to 
get  the  results,  analysis  should  be  made  every  hour  in  the  day,  every 
day  in  the  week,  and  every  week  in  the  year.  In  that  way  they 
could  find  out  exactly  what  they  were  doing,  and  they  could  tell  the 
sanitary  bearing  of  the  process.  He  was  sorry  to  say  that  he  had 
been  unable  to  obtain  any  such  result  from  any  process.  It  was  very 
easy  to  treat  sewage  for  a  few  days,  but  to  treat  it  day  after  day, 
year  after  year  was  another  matter.  At  his  w'orks  they  took  a 
sample  of  sewage  and  a  sample  of  efiiuent  once  an  hour  during  the 
twenty-four  hours.  They  were  in  proportion  to  the  volume  of  the 
sewage  and  the  volume  of  the  effluent.  The  twenty-four  were  mixed, 
making  one  of  the  effluent  and  one  of  sewage.  This  was  examined 
by  a  chemist  and  biologist,  and  in  this  way  they  knew  what  had  been 
done  in  the  twenty-four  hours.  Looking  at  the  water  through  a 
certain  depth,  if  he  could  not  see  the  bottom  of  the  basin  when  the 
sun  wai  shining,  in  6^  ft.  of  water,  he  asked  the  foreman  what  was 
the  reason.  He  would  not  say  that  the  water  was  pure  but  the 
chemist  called  it  good  water.  Mr.  Eddy  urged  that  they  should  carry 
on  the  work  in  a  scientific  manner,  and  with  thoroughly  inexliaustible 
research. 

Mr.  C.  H.  CooPEB  (Wimbledon)  remarked  that  the  discredit 
brought  on  many  sewage  farms  throughout  the  country  w^as  due  to 
the  management  and  laying  out  of  the  ground.  In  the  majority  of 
sewage  farms  only  a  portion  of  the  g;round  could  be  irrigated,  as  the 
surface  had  not  been  levelled.  Where  the  surface  was  not  level, 
sewage  stagnated  on  the  lower  portions,  and  prevented  crops 
growing.     If  money  was  not  spent  in  levelling  the  surface  properly 
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the  result  was  a  constant  expenditure  out  of  rates.  He  thought  it 
was  a  great  pity  that  in  the  management  of  sewage  and  sewage  farms 
the  aid  of  the  chemist  was  not  called  in  oftener.  He  wished  that  he 
could  have  a  daily  or  even  a  weekly  analysis  made  of  sewage  and 
effluent,  for  then  there  would  be  a  record  of  what  actually  took  placf. 
If  proper  analyses  were  to  be  made,  they  ouuht  to  be  done  by  «)fne 
other  body  than  the  Sanitary  Authority.  With  a  proper  record  of 
the  work  done  in  each  particular  sewage  treatment,  there  would  be 
some  evidence  of  what  was  really  the  best  chemical  treatment, 
whereas,  at  present  the  only  evidence  that  could  be  got  was  from  the 
promoters  of  stime  of  these  several  schemes. 

Mr.  Denham  (Tadcaster)  said  he  quite  agreed  that  sewage  farm- 
ing grew  a  considerable  amount  of  weedy  rubbish,  and  his  experience 
\^'as  that  land  irrigation  pure  and  simple  was  not  a  good  treatment. 
They  did  not  cultivate  the  ground,  and  it  got  choked  up  with 
sewage.  Instead  of  having  a  farm  from  which  they  could  get  good 
crops  they  were  nearly  alM'ays  poisoned  with  the  stink  of  the 
sewage,  lie  found  downward  filtration  coupled  vnih  land  irriga- 
tion useful,  and  by  this  method  he  had  a  farm  now  cultivated  with 
rhubarb  within  eighty  yards  of  a  terrace  of  good  houses,  wliich  had 
been  working  for  over  seven  years  yet  no  complaint  as  to  effluvia 
had  been  made.  By  taking  out  the  solids  first  they  to  a  great 
extent  stopped  the  nuisance ;  but  if  they  turned  the  8e\*-age  straight 
on  to  the  land  they  would  nearly  always  have  it  covered  with  weed 
instead  of  grass. 

The  President  of  the  Section  (Mr.  G.  F.  Deacon)  remarked  that 
he  had  read  \»'ith  the  greatest  interest  and  profit  much  that  had  been 
said  in  connection  with  filtration  in  America,  and  he  quite  agreed 
that  it  was  very  desirable  that  they  in  England  should  emulate 
Americans  in  the  matter  of  exactness  and  close  observation  of  what 
took  place,  and  the  application  of  some  scientific  methods  to  the 
daily  management  of  filter  beds. 

Lieutenant-Colonel  A.  S.  Jones  (Carshalton),  in  replying  on  the 
discussion,  stated  that  his  object  in  reading  the  paper  was  to  excite 
attention  to  the  matter  of  having  works  already  in  existence  all  over 
the  country  properly  attended  to,  instead  of  their  being  absolutely 
neglected  as  they  were  now,  generally  speaking.  He  believed  in  no 
one  system  for  general  application.  Where  they  could  not  get  land 
at  a  reasonable  price  and  suitable,  they  must  resort  to  clarifying  by 
precipitation.  He  considered  that  the  Americans  had  taken  up  the 
subject  iu  a  truly  scientific  way.  Whereas,  the  English  engineer)  and 
invtsiitors  had  been  empirically  jumping  to  conclusions  from  a  few 
slight  experiments.  Americans  had  set  us  a  grand  example  in  the 
way  in  which  they  had  tackled  the  subject.  If  they  took  any  bottle  of 
natural  sewage,  agitated  it  sufficiently,  and  then  set  it  down  to  rest 
fur  20  minutes,  they  would  have  a  very  considerable  precipitation, 
without  the  expense  of  any  chemical  agent.     He  would  recommend 
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clarifying  the  sewage  in  some  cases  before  putting  it  on  the  land ;  he 
was  of  opinion  that  any  clogging  of  the  land  was  absolutely  due  to 
neglect  of  the  proper  management. 

Mr.  H.  Eddy  (Worcester,  Massachusetts)  explained  that  he  did 
not  wish  to  put  forward  any  of  their  American  methods  or  to  make 
any  criticism  or  comparison  between  the  American  and  the  English 
systems.     He  came  there  simply  to  learn. 


On  "  Willow  Farming  as  a  profitable  means  of  utilizing  Sewage 

Effluenty'  by  Arthur  Kent. 

(Associate.) 

All  new  schemes  are  generally  considered  from  their  practical 
utility  and  commercial  value  points  of  view,  and  in  all  sugges- 
tions on  the  treatment  of  sewage  they  are  essentially  the  main 
features.  It  has  been  said  that  "  All  the  thoughts  of  men, 
from  the  beginning  of  the  world  until  now,  are  linked  together 
in  one  great  chain."  We  do  know  that  all  the  works  and 
thoughts  of  sanitarians,  whether  medical,  chemical,  engineering 
or  building,  are  linked  together  for  the  sole  purpose  of  making 
the  lives  of  those  who  dwell  in  the  civilized  portion  of  this 
globe  as  happy  as  possible. 

In  times  gone  by,  wheh  sanitation  in  this  country  was 
practically  in  its  infancy,  dwelling  places  were  surrounded  by 
stinking  middens  and  cesspools  which  were  emptied  occasionally, 
and  perhaps  not ;  these  accumulations  of  filth  with  their  foul 
emanations,  were  the  glory  holes  of  those  disease  germs  which 
brought  sorrow  to  many  a  household.  But  now  we  live  in  a 
moi*e  enlightened  age,  and  instead  of  being  continually  worried 
by  ovei-flowing  cesspools,  stinks  and  disease,  the  average  house- 
holders have  only  to  pour  their  slops  and  refuse  into  drains 
which  run  into  sewers  provided  by  their  sanitary  authorities, 
and  the  authorities  do  the  rest. 

These  words  *'  The  authorities  do  the  rest "  constitute  the 
text  of  this  paper.  Since  it  became  lawful  for  house  drains 
to  be  connected  with  public  sewers,  and  especially  since  water- 
closets  came  into  use,  town  sewage  has  increased  and  become 
the  source  of  endless  experiments  and  research,  both  engiueei*^ 
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in^  and  chemical,  to  discover  some  practicable,  cheap,  or  profit- 
able method  of  disposing  of  immense  volumes  of  effluent  in 
such  a  manner  that  no  nuisance  shall  arise  to  cause  discomfort 
to  the  community. 

The  crude  sewage  is  generally  first  precipitated,  and  the 
remaining  partly  clarified  liauid  disposed  of  by  broad-irrigation 
or  intermittent  downward  filtration  on  cultivated  land.  I  now 
wish  to  point  out  a  practical  and  profitiible  method  of  disposing 
of  this  effluent  by  farming  Willows. 

Willows,  botanically,  are  the  SalicinesB  oi'der  which  includes 
the  genera  Salix  and  Populus;  the  former  being  the  more 
common.  There  are  over  two  hundred  species  of  the  Salix 
family  which  are  divided  into  three  groups.  Osiers,  Sallows,  and 
Willows ;  they  all  belong  to  temperate  and  cold  climates  and 
consequently  may  be  grown  with  good  results  in  this  country. 
Apart  from  the  sentimental  aspect,  as  being  an  emblem  of 
despairing  love,  they  possess  numerous  qualities  and  uses  of 
considerable  commercial  value.  Some  are  valuable  fur  their 
timber  for  making  boxes,  surgical  sjdints,  and  fancy  articles  of 
furniture ;  the  young  shoots  furnish  material  for  hoops,  crates, 
and  baskets.  In  Northen  Europe  the  bark  is  used  for  mjiking 
mats,  very  similar  to  cocoa-nut  matting.  In  Tartary  the  woody 
fibre  is  macerated  in  water  or  chemical  solutions,  separated  and 
spun  into  thread  from  which  cloth  is  woven.  Willow  charcoal 
has  long  been  famous  for  its  important  medicinal  properties,  and 
it  has  been  proved  to  be  superior  to  the  charcoal  procured  from 
most  trees  for  preparing  gunpowder.  The  bark  of  all  the  species 
contains  tannin,  the  Salix  Russeliana  containing  as  much  as  the 
Oak. 

Medicinally,  the  bark  possesses  astringent,  tonic  and  febrifuge 
qualities,  rendering  it  a  valuable  substitute  for  Cinchona,  and 
as  Cinchona  is  becoming  scarce,  willows  have  a  wide  field  open 
to  exercise  their  virtues.  The  chief  drugs  prepared  from  the  bark 
are  Salicine,  which  is  equal  in  many  respects  to  quinine,  Sali- 
cylic acid  and  Salicylate  of  sodium.  They  have  become  very 
popular  in  medicine  as  remedies  for  rheumatism  and  influenza; 
and  the  acid  and  its  sodium  salt  are  very  valuable  antiseptics, 
having  stronger  action  on  some  forms  of  bacteria  than  carbolic 
or  boracic  acids.  Unfortunately  the  pure  natural  drugs  are  far 
too  expensive  for  general  use,  and  refuge  is  sought  in  the 
artificial  acid  and  salt  prepared  from  carbolic  acid,  caustic  soda 
and  carbonic  acid,  with  the  result  that,  on  account  of  the 
unsatisfactory  results  of  using  the  artificially  prepared  drugs 
medical  practitionei's  are  beginning  to  look  with  disfavour  upon 
the  merits  of  the  natural  drugs.  If,  therefore,  willows  were 
cultivated  in  this  country  we  should  be  able  to  compete  with 
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the  German  druggists  and  introduce  cheap,  reliable,  and  very 
important  drugs,  and  let  our  suffering  community  have  remedies 
which  will  not  produce  so  much  of  the  sickening  giddiness  and 
delirium  as  the  artificially  manufactured  articles. 

In  cultivating  willows  one  of  the  first  points  to  be  con- 
sidered is  the  determination  whether  the  plant  is  male  or 
female.  Male  flowers  have  from  one  to  thirty  distinct 
monadelphous  stamens,  whilst  the  female  flowers  have  a 
superior  one  called  ovary,  and  numerous  erect  ovules.  The 
female  is  the  more  vigorous  growing  plant,  consequently 
where  timber,  or  coppice  wood,  hoops,  or  rods  for  coarse  basket 
making  are  required  it  should  be  selected ;  on  the  other  hand, 
when  tough  and  delicate  rods  for  the  finer  kinds  of  wicker  work 
are  required,  the  male  plant  ought  to  be  selected.  All  willows 
that  are  intended  for  basket  rods,  hoops,  poles,  or  timber  trees 
should  annually  ripen  their  shoots.  Hence  the  colder  the 
climate,  the  drier  should  be  the  soil,  but  wherever  planted  they 
should  be  within  reach  of  water.  Low  moist  bottoms,  high 
banks  of  rivers,  brooks  or  ditches,  are  the  best  situations  for 
them,  but  care  should  be  taken  that  the  soil  is  drained,  for 
although  they  require  much  moisture  they  will  not  grow  in 
constantly  damp  places.  Great  care  is  required  to  produce 
willows  and  osiers  in  perfection  for  basket  rods  and  hoops,  they 
•  may  be  propagated  by  cuttings,  but  some  species  will  grow  from 
seeds,  and  probably  they  can  be  grafted  as  easily  as  other 
plants. 

To  procure  artificially  the  natural  requirements  of  willows  I 
have  designed  a  bedding  place  (diagrams  of  which  were  exhibited) 
to  filter  sewage  efiluent  in  such  a  manner  that  willows  may 
be  grown  to  absorb  a  large  quantity  of  the  liquid,  and  at  the 
same  time  thrive.  The  bed  may  be  square  or  oblong,  the  size 
being  regulated  by  the  quantity  of  sewage  to  be  disposed  of, 
and  is  surrounded  by  an  embankment  on  which  the  trees  are 
ffrowu;  inside  this  boundary  there  are  alternate  rows  of  gutters 
for  the  efiluent,  and  embankments  for  the  willows;  the  width  of 
the  gutters  should  be  about  t?  ft.  and  nearly  double  the  surface 
of  the  embankments.  The  gutters  are  laid  with  some  pervious 
material  such  as  iron  grating,  perforated  stone  flags  or  stones 
laid  a  little  distance  apart  so  as  to  permit  the  liquid  to  percolate 
slowly,  and  so  that,  auring  the  resting  time  allowed  between 
each  discharge  of  efiluent,  they  may  be  used  as  a  pathway  for 
the  purpose  of  examining  or  gathering  the  wands,  without 
having  to  tread  a  boggy  mire.  The  efiluent  is  discharged  from 
the  tanks  through  pipes  having  a  projecting  outlet  at  the  end 
of  each  gutter,  and  oy  this  means  all  the  tanks  may  be  emptied 
and  the  gutters  filled  in  about  eight  hours'  time,  then  a  rest  of 
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sixteen  hours  will  ensure  complete  percolation  and  guard  against 
continual  saturation  of  the  soil.  Six  feet  below  each  embank- 
ment ordinar}'  agricultural  drain  pipes  are  laid  to  drain  away 
the  unabsorbed  filtered  liquid. 

The  planting  of  the  species  of  the  willow  family  known  as 
osiers  and  especially  intended  for  wicker  work,  is  an  exceedingly 
simple  matter.  Live  or  quick  plants  are  cut  into  stakes  or 
truncheons,  one  end  of  the  cutting  is  sharpened  and  the  pointed 
end  thrust  into  the  ground  in  a  standing  direction.  The  cut- 
tings are  placed  about  a  foot  apart  and  a  crop  is  obtained  in 
the  third  year,  the  canes  continuing  to  bear  for  the  next  ten  or 
twelve  years,  when  replanting  is  necessary.  Those  intended 
for  the  finer  class  of  white  wicker  ware  must  be  cultivated  close 
together,  so  that  the  parent  cutting,  instead  of  developing  into 
a  bush-like  growth,  sends  up  straight  and  tapering  canes.  The 
wands  must  be  cut  after  the  early  winter  frosts  whilst  the  sap 
is  not  circulating,  and  then  placed  in  trenches  of  water  and 
allowed  to  remain  till  the  advent  of  spring  when  they  commence 
to  sprout,  they  will  then  peel  readily.  In  America  the  wands 
are  taken  immediately  after  cutting  to  hot-houses  and  sweated, 
which  soon  makes  them  ready  for  the  peeling  machines.  The 
coarser  rods  are  simply  stacked  and  protected  from  damp  and 
used  as  required. 

Hampers,  baskets,  and  all  kinds  of  wicker  ware  are  in  constant ' 
demand,  but  for  want  of  the  raw  material,  basket  making  is  not, 
comparatively  sjMjaking,  an  extensive  industry  in  this  countr>% 
consequently  foreign  made  articles  are  imported,  and  money 
which  would  otherwise  remain  here,  is  constantly  flowing  into 
the  coffers  of  our  foreign  commercial  rivals. 

Calculating  roughly,  the  value  of  peeled  delicate  willow 
wands  is  3d.  per  pound.  If  the  salicine  is  extracted  from  the 
bark,  the  value  of  the  crude  wand  is  considerably  increased; 
and  after  deducting  the  cost  of  planting,  cutting,  and  pre- 
paring, there  would  be  a  net  profit  of  quite  2d.  per  pound  for  the 
young  shoots.  If  the  willows  were  allowed  to  grow  to  maturity 
their  value  would  be  augmented  by  the  timber,  either  for  use 
for  making  boxes  or  charcoal. 

Salicine  can  be  prepared  from  the  bark  peeled  ofif  the  shoots 
by  exhausting  with  boiling  water,  concentrating  the  solution, 
then  digesting  it  with  powdered  oxide  of  lead,  and  then,  after 
freeing  the  solution  of  lead  by  a  stream  of  sulphuretted  hydro- 
gen gas,  evaporating  till  the  salicine  crystallizes  out  on  cooling: 
and  salicine  under  the  influence  of  a  ferment  is  converted  into 
salicylic  acid,  and  by  neutralizing  this  acid  with  bi-carbonate  of 
sodium  the  salicylate  of  sodium  is  obtained. 

By  the  extensive  cultivation  of  willows  it  is  obvious^  that  not 
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only  are  immense  quantities  of  sewage  effluent  absorbed,  but  it 
is  a  very  profitable  and  easy  method  of  disposing  of  the  effluent, 
besides  furnishing  commodities  for  home  industries,  and  thereby 
introducing,  more  extensively,  an  employment  for  many  of 
our  countrymen  to  enable  them  to  compete  favourably  with 
foreigners,  diminish  the  present  stagnation  of  commerce,  and 
help  to  check  the  painfully  increasing  pauperism  of  this  country. 


The  President  of  the  Section  (Mr.  G.  F.  Deacon)  said  that  one 
of  the  reasons  why  willow  culture  should  be  encouraged  as  much  as 
possible  was  because  it  gave  employment  to  a  large  number  of  women 
in  basket  making,  &c.  It  was  an  operation  which  could  be  per- 
formed without  difficulty  by  women,  and  perhaps  to  that  point  some 
of  the  speakers  might  address  themselves. 

Mr.  S.  S.  Platt  (Eochdale)  observed  that  it  was  not  a  new  idea 
to  advocate  the  drainage  of  osier  beds,  but  he  always  understood 
that  it  was  useless,  as  the  drains  were  very  soon  tilled  up  by  the 
root  fibres  of  the  osiers  ;  and  his  experience  of  osiers  was  such  that 
he  should  not  recommend  them  for  treating  sewasie.  They  might 
do  for  sewage  effluent,  but  they  certainly  w^ould  not  do  for  sewage. 
The  Mersey  and  Irwell  Inspector  had  suggested  to  him  the  abandon- 
ment of  the  osier  bed  altogether,  as  unsatisfactory  for  sewage  purifi- 
cation. 

Mr.  C.  H.  Cooper  (Wimbledon)  said  that  in  the  case  of  effluents, 
which  wanted  a  final  cleansing,  osiers  certainly  formed  a  very  good 
crop,  but  crude  sewage  could  not  be  treated  on  ground  covered  with 
osiers,  except  in  coimtry  districts  where  far  removed  from  houses. 
As  regards  the  price  of  osiers  it  varies  very  considerably.  Last 
year  it  was  exceptionally  good,  wliile  for  several  years  before  it  was 
almost  impos;»ible  for  them  to  sell  osiers  about  London. 

Mr.  Chables  Burt  (Bichmond,  Surrey),  said  he  believed  that 
osiers  had  been  grown  for  some  time  at  the  sewage  works  at  Dorking, 
but  that  the  Engineer  found  they  did  not  answer,  and  he  had  to 
cliange  the  system  of  dealing  with  the  sewage.  At  the  same  time, 
he  thought  it  was  possible  to  treat  sewage  as  suggested  in  the  paper, 
what  was  unsuitable  in  one  place,  might  be  suitable  in  another,  and 
it  was  d(^sirable  to  have  as  many  ways  of .  dealing  with  it  as  they 
possibly  could.  With  regard  to  the  chemical  constituents  of  the 
willow,  it  was  very  nice  to  hear  how  many  useful  and  valuable  pro- 
ducts could  be  obtained  from  it ;  but  he  did  not  think  one  should. 
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practically,  attach  much  importance  to  this.  When  they  could 
employ  blind  people  on  willow  work,  so  as  to  get  8ome  return  for 
their  labour,  they  would  all  agree  that  it  was  an  excellent  thing. 

Major  Lamorock  Floweb  (Lee  Conservancy  Board)  said  it  was 
a  mistake  to  turn  crude  sewage  on  to  osier  beds,  for  natiu^y  th«  y 
turned  tilthy  in  a  little  time.  That  was  an  imperfect  and  irregular 
mode  of  cultivating  osiers.  If  they  wanted  to  make  osiers  useful  for 
sewage  treatment  they  must  use  the  sewage  effluents  and  plant  the 
osiers  in  trenches  some  three  feet  apart.  But  still  it  was  b*-tter  to 
dispose  of  the  sewage  and  to  let  \\h^  ground  be  foid  than  to  allow  an 
overflow  of  sewage  from  the  land  into  the  river.  He  thought  that 
the  paper  was  very  >aluable,  and  that  the  suggestion  for  the  employ- 
ment of  blind  people  in  manufacturing  babkets  from  the  osier  was  an 
excellent  one. 

The  President  of  the  Section  (Mr.  G.  F.  Deacon)  said  that  with 
reffard  to  their  being  deterred  owing  to  the  fear  that  the  price  of  a 
thing  might  be  brought  down,  he  would  point  out  that  it  would 
apply  to  every  possible  endeavour  to  improve  a  manufacture,  and  if 
they  were  to  consider  the  fear  that  their  profits  in  detail  would  b*^ 
reduced  by  the  fact  that  they  had  improved  the  industry,  very  little 
improvement  would  be  nuide  in  any  direction  whatever.  All  these 
things  balanced  themselves,  and  if  they  reduced  the  cost  of  willows 
they  would  reduce  the  cost  of  baskets;  but  they  would  increase 
the  number  of  persons  who  got  employment  in  basket  making. 

Sir  Thomas  Crawford  (London)  alluded  to  an  instance  in  which 
the  planting  of  osiers  on  a  large  scale  in  North- Western  India  had 
assisted  to  stamp  out  malaria  in  a  notoriously  unhealthy  valley 
covered  with  stagnant  pools.  The  system  had  proved  remarkahly 
conducive  to  pubuc  health. 

Mr.  A.  Kent  (Darlaston),  in  reply,  referred  to  the  profit  arising 
from  willows,  and  said  that  the  a  alue  of  the  unpeeled  willow-wand< 
for  basket  making  was  from  £2  10s.  to  £S  1  Os.  per  ton,  and  the 
annual  yield  of  20,000  cuttings  on  an  acre  of  land  from  6  to  7  tons. 
The  value  of  the  medicinal  Falicine  extracted  from  the  vi-illow-bark 
was  l^d.  per  ounce ;  the  value  of  natural  salicylic  acid,  3s.  per  ounce, 
and  sahcylate  of  sodium,  3s.  9d.  per  ounce :  but  these  prices  would 
be  considerably  lowered  if  the  drugs  were  manufactured  more  exten- 
sively in  this  country.  He  mentioned  the  therapeutical  actions  of 
the  natural  and  artificial  sahcylates,  referring  to  the  evil  effects 
following  the  use  of  the  artificial  drugs.  His  paper  was  in  favour  of 
simply  using  up  sewage  effluent,  which  was  filtered  through  the  beds, 
and  the  unabsorbed  liquid  run  away  to  rivers  or  other  water-courses 
by  ordinary  agricultural  drain  pipes.  He  had  been  surprised  to  find 
that  on  some  sewage  farms  he  had  visited  they  knew  nothing  of 
A^illow  cultivation. 
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On  "  The  Purification  of  Air  emitted  from  Hospitals  for  the 
treatment  of  Infectious  Diseases^*  by  William  H!ekman, 
A.R.LB.A. 

In  bringing  this  subject  to  your  notice,  I  recommend  it  for 
consideration  by  taking  as  a  text  the  old  yet  true  saying  that 
"  Prevention  is  better  than  cure,"  which,  if  I  may  be  allowed 
to  say  so,  is  the  ^^raison  (Tetre**  of  The  Sanitary  Institute  under 
whose  auspices  this  Congress  is  being  held. 

Before  describing  in  detail  an  entirely  new  method  which  I 
propose  should  be  employed  for  the  purification  of  air  emitted 
from  hospitals  for  the  treatment  of  infectious  diseases,  it  may  be 
advisable  briefly  to  consider  why  it  is  necessary  that  air,  emitted 
from  such  buildings,  should  be  purified,  and  to  examine  whether 
the  methods  already  employed  reasonably  accomplish  the  desired 
end. 

Ancient  writings,  including  Holy  writ,  which  alludes  to  "  the 
pestilence  which  walketh  in  darkness,"  indicate  that  from  very 
early  times  a  belief  has  been  held  that  disease  is  conveyed  by 
the  atmosphere ;  yet  it  does  not  appear  to  have  been  realised 
until  recently,  that  disease  itself  is  a  source,  perhaps  the  source, 
from  which  disease  pollution  of  the  air  takes  place,  and,  even  yet, 
accurate  knowledge  as  to  the  extent  of  atmospheric  conveyance 
of  disease  is  sadly  wanting. 

Until  the  contrary  is  proved,  it  may  be  safe  to  infer  that 
every  person  inflicted  with  disease,  due  to  germ  life,  is  a  source 
of  contamination  to  the  air  around  him  and  a  danger  to  the 
community. 

Fortunately  we  are  assured  that  the  sun's  rays  and  fresh  air 
are  fatal  to  many  disease  germs,  some  being  more  susceptible 
than  others  to  their  influence,  which  may  in  part  account  for 
the  varying  degrees  of  infectiousness  attributed  to  different 
diseases.  It  must,  however,  be  remembered  that  "the  pestilence 
walketh  in  darkness,"  that  sunlight  is  not  always  present,  and 
that  without  suitable  appliances,  it  is  most  difficult  to  maintain 
air  in  a  constant  state  oi  freshness,  when  a  number  of  persons 
suffering  from  disease  are  brought  together. 

Moreover,  it  is  recognised  that  disease  germs  develope 
"spores"  which  are  unaffect'Cd  by  influences  which  would 
destroy  the  germs  themselves:  just  as  it  is  possible  to  kill  a 
bird  by  means  which  would  not  of  necessity  destroy  the  element 
of  vitality  in  the  egg  it  laid. 

We  are  told  that  disease  germs  are  extremely  minute,  that 
they  multiply  at  an  enormous  rate,  and  that  they,  or  their 
spores,  are  found  in  the  atmosphere,  varying  in  numbers 
according  to  proximity  to  or  distance  from  polluting  influences. 
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The  contrivances  are  ingenious,  and  as  the  purifying  effect 
of  fire  is  well  known,  it  behoves  one  critically  to  enquire  as  to 
the  probable  chances  of  practical  success  by  such  a  system 
before  venturing  to  suggest  the  adoption  of  any  other  means. 

I  therefore  propose  to  apply  four  tests,  viz. :  — 

1 .  The  cost  of  the  apparatus. 

2.  The  cost  of  maintenance. 

3.  The  effective  ventilation  of  the  buildings. 

4.  The  state  of  the  air  discharged. 

1.  The  cost  of  ilie  apparatus. — I  find  that  a  furnace  was 
designed  for  use  in  connection  with  a  building  at  the  Western 
Fever  Hospital,  London,  intended  to  extract  from,  and  purify 
the  air  of,  two  wards,  each  for  six  beds,  at  an  estimated  cost  of 
£790  (exclusive  of  any  alterations  to  the  building),  t.€.,  at  the 
rate  of  almost  £6(5  per  bed. 

2.  The  coat  of  maintenance, — Each  patient  was  allotted  about 
2000  cubic  feet  of  space,  the  air  of  which  ought  to  be  changed  at 
least  six  times  per  hour,  so  that,  for  twelve  beds,  not  less  than 
3,450,000  cubic  feet  of  air  would  have  to  be  extracted  and  purified 
every  twenty-four  hours.  I  am  informed  that  the  mere  passage 
of  air  over  metal  plates  maintained  at  a  red  heat  would  not  insure 
the  destruction  of  all  germs ;  and  it  is  a  question  whether,  if 
the  whole  volume  of  air  were  raised  to  even  212°,  or  say  150*^ 
above  the  normal  temperature,  the  genns  would  with  certainty  be 
destroyed.  There  are  no  reliable  data  on  which  to  calculate  the 
actual  consumption  of  fuel  which  would  thus  raise  the  tempe- 
rature of  so  large  a  volume  of  air  within  the  time.  Much 
would  depend  upon  the  apparatus  employed  ;  but  at  the  lowest 
estimate  some  four  to  five  tons  would  be  required  every  twenty- 
four  hours,  or  from  1400  to  1800  tons  per  annum  for  the 
twelve  beds. 

3.  The  effective  ventilation  of  the  buildings, — The  updraft  in 
the  furnace  flue  is  the  power  by  which  the  air  from  the  wards 
IS  extracted,  through  openings  usually  placed  some  feet  above 
the  patients'  beds.  By  this  system  it  must  be  evident  that  to 
renew  the  air  it  will  be  sucked  from  the  nearest  inlets,  probably 
in  direct  lines  to  the  outlets ;  decided  draughts  will  be  caused 
ill  some  parts  of  the  wards,  while  in  other  parts,  particularly 
around  tne  patients,  comparative  stagnation  will  exist,  and 
there  can  be  no  certainty  whatever  that  the  air  drawn  in  comes 
from  pure  sources,  neither  can  it  be  cleansed,  tempered,  or 
humidified. 

At  Barnsley  gas  is  employed  in  "  Reeling's  Destructors,"  and 
I  learn  there  is  considerable  doubt  as  to  their  practical  efficacy ; 
also  that  the  air  of  the  wards  becomes  excessively  dry. 
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Let  me  however  first  mention  that  in  addition  to  previous 
knowledge  of  hospital  requirements,  I  have  during  the  last 
three  years  paid  very  special  attention  to  the  subject  of 
Hospital  Ventilation^  having  been  entrusted  with  the  erection 
of  the  large  new  General  Hospital  for  the  city  of  Birmingham. 
After  careful  enquiry,  the  committee  decided  to  adopt  the 
method  of  heating  and  ventilation  devised  by  Mr.  William  Key, 
and  carried  out  by  him  at  the  Victoria  Infirmary,  Glasgow,  as 
well  as  in  several  other  large  buildings.  I  therefore  deter- 
mined to  make  myself  fully  acquainted  with  all  the  details, 
80  as  intelligently  to  make  every  provision  in  the  buildings  for 
the  successful  working  of  the  methods  he  adopts;  and  for 
that  purpose  thoroughly  examined  several  buildings  ventilated 
by  Mr.  Key,  as  well  as  others  in  which  mechanical  means  are 
employed,  and  being  fully  persuaded  as  to  the  soundness  of  his 
methods,  we  have  provided  in  the  new  General  Hospital  for 
cleansing,  warming,  and  humidifying  no  less  than  20,000,001) 
cubic  feet  of  air  per  hour,  and  for  propelling  it  to  within  the 
buildings,  thereby  doing  away  with  the  necessity  for  open  fires, 
with  their  accompanying  dirt  and  noise,  avoiding;  all  st^^am  and 
hot  water  pipes  within  the  habitable  parts  ot  the  buildings, 
and  requiring  no  opening  of  windows  or  other  means  for 
admitting  the  outer  air  direct  to  the  wards  or  corridors. 

An  important  feature  employed  by  Mr.  Key  is  the  air 
washing  screen,  which  cleanses  the  incoming  air  of  all  dirt  and 
fog,  destroys  flys,  moths,  and  other  insects,  and,  as  proved  by 
careful  experiments,  entraps  a  very  large  proportion  of  disease 
germs  present  in  the  atmosphere.  Experience  has  also  shown 
that,  in  consequence  of  the  screen  being  kept  moistened  with 
water,  the  air  is  maintained  in  a  proper  state  of  humidity,  for, 
strange  as  it  may  seem,  the  air,  in  passing  through,  is  moistened 
when  over  dry,  and  dried  when  surcharged  with  moisture. 

A  consideration  of  what  is  efifected  by  Mr.  Key's  screens  at 
the  air  intake,  led  me  to  believe  that  the  outgoing  air,  after 
being  vitiated  by  the  presence  of  infected  patients,  might  be 
again  purified  by  the  use  of  somewhat  similar  screens  at  the 
outlets.  This  idea  I  propounded  to  Dr.  G.  Sims  Woodhead, 
Director  of  the  Expenmental  Department  of  the  United  Col- 
leges of  Physicians  and  Surgeons,  London,  who,  considering  it 
feasible,  kindly  undertook  an  elaborate  series  of  experiments, 
in  conjunction  with  Dr.  Cartwright  Wood,  to  test  the  efficacy 
of  the  means  to  be  employed. 

Fever  patients  are  now  usually  provided  for  in  a  series  of 
detached  ouildings,  connected,  if  at  all,  by  partially  enclosed 
passage  ways. 

I  consider  that  each  block  of  buildings  should  be  separately 


646  puBiFiCATiox  OF  aih  emitted  fbom  hospitals. 

supplied  witli  an  air-intake,  screen,  heating  coils,  and  fan, 
which,  in  a  building  of  only  one  storey  may  be  arranged  in  the 
roof  space. 

I  take  no  credit  for  the  method  by  which  a  suitable  suppiv 
of  air  is  cleansed,  tempered,  humidified,  and  propelled  into  the 
buildings,  but  am  indebted  to  Mr.  Wm.  Key  for  the  kind 
assistance  he  has  rendered  in  working  out  my  ideas  in  connec- 
tion with  the  methods  he  adopts.  I  simply  propose  that  air,  so 
cleansed,  tempered,  and  humidified,  be  propelled  through  narrow 
wedge-shaped  openings  in  the  ceilings,  and,  by  means  of  a 
simple  form  of  spreader,  evenly  distributed  throughout  the 
wards  and  corridors. 

What  I  claim  as  a  novelty  is  the  placing  of  screens  (some- 
what similar  to  those  employed  by  Mr.  Key  at  the  air  intake), 
one  at  the  head  of  every  bed^  and  keeping  the  same  charged  with 
a  disinfecting  fluid. 

An  outlet  flue  will  of  course  be  provided  at  the  back  of  each 
screen,  so  that  as  fresh  air  is  constantly  being  propelled  into  the 
ward  an  equal  quantity  will  be  forced  through  the  screens,  all 
other  outlets  bemg  stopped ;  consequently,  almost  immediately 
the  air  becomes  contaminated  it  will  again  be  purified,  even 
before  it  actually  leaves  the  apartment^  and  thus  purified  will  pass 
up  the  flues  and  into  the  open. 

A  very  simple  contrivance  is  employed  for  keeping  the 
screens  constantly  charged  with  disinfecting  fluid,  so  as  to 
obviate  disturbance  to  the  patients  in  the  wards,  and  reduce,  to 
the  least  possible  limits,  personal  attention.  The  disinfecting 
fluid  found  to  be  perfectly  effective  in  destroying  disease  germs 
is  a  weak  solution  of  carbolic  acid,  which  fortunately  can  be 
used  with  absolute  safety  to  individuals,  and  without  injurious 
effect  upon  the  materials  and  apparatus  employed. 

Above  and  below  each  screen  a  shallow  trough  is  placed,  the 
upper  and  lower  ones  respectively  being  united  by  lead  piping, 
carried  to  any  convenient  position  outside  the  wards,  each 
connected  to  a  cistern  of  moderate  dimensions  to  which  a  small 
pump  is  attached,  so  that  as  the  fluid  flows  along  the  upper  pipe 
and  trickles  down  the  screens,  the  surplus  is  caught  in  the  lower 
troughs  and  returns  through  the  other  pipe  to  the  lower  cistern, 
whence  it  is  pumped  to  the  upper  one.  This  may  be  made 
practically  automatic  by  applying  to  the  pump  the  same  motive 

Eower  used  for  turning  the  fan  which  propels  fresh  air  into  the 
uilding,  and  by  having  a  third  cistern  or  reservoir,  with 
regulated  supply  to  make  up  for  loss  of  fluid  by  evaporation 
from  the  screens. 

As  to  the  efficacy  of  the  screens  thus  charged,  I  will  read  the 
concluding  remarks  of  the  valuable  and  exhaustive  report  upon 
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the  experiments  undertaken  by  Drs.  Sims  Woodhead  and 
Cartwright  Wood,  simply  drawing  attention  to  the  fact  that  by 
the  apparatus  they  employed,  the  screens  experimented  upon 
underwent  a  far  more  severe  test  than  they  could  possibly  be 
subjected  to  as  used  in  au  actual  building.  These  are  their 
words : 

"Although  in  some  cases,  such  as  cholera  and  typhoid,  the 
disease  is  transmitted  directly  by  the  bacillus,  in  others  such  as 
the  acute  exanthemata,  for  which  such  hospitals  chiefly  exist, 
the  disease  is  communicated  usually,  if  not  exclusively,  by  means 
of  the  epidermic  scales.  In  a  similar  way  it  has  been  found 
that  such  bacilli  as  those  of  tuberculosis  can  only  be  carried 
into  the  atmosphere  when  they  are  buoyed  up  by  flufify  material 
such  as  threads  of  a  handkerchief,  etc.  It  is  accordingly 
exceedingly  probable  that  any  apparatus  which  is  sufficiently 
fine  to  keep  back  fungi  will  be  all  that  is  required  for  hospital 
purposes  .  .  ." 

**  It  is  not  necessary  for  us  to  point  out  that  the  experiments 
which  we  have  made  cannot  be  applied  directly  to  what  would 
naturally  occur  if  such  screens  were  placed  in  the  building  in 
which  their  use  is  contemplated.  In  the  first  place,  the  rate  of 
transmission  of  the  air  would  undoubtedly  vary  with  the 
resistance  offered  by  the  screens.  In  the  second  place,  the 
passage  of  the  air  under  these  conditions  is  no  doubt  different 
from  that  in  our  experiments  where  the  germs  are  both  drawn 
in  by  a  vis  a  fronte  at  the  same  time  that  the  germs  are  pro- 
jected on  to  the  surface  of  the  screen  by  a  vis  a  tergo.  How 
these  altered  conditions  would  precisely  affect  the  results  it  is 
impossible  to  say,  but  we  can  conclude  without  much  risk  of 
falling  into  error  that  the  screens,  as  experimented  upon, 
permitted  only  of  the  passage  of  one-third  to  one-fourth  of  the 
germs,  both  fungi  and  bacteria,  which  were  originally  present  in 
the  air." 

The  report  also  points  out  that  with  finer  screens  than  were 
employed,  if  of  ample  size  to  permit  of  the  passage  of  air  at  a 
low  velocity,  still  better  results  might  be  expected.  I  have 
therefore  had  a  building  erected  in  which  these  suggestions  can 
be  adopted,  and  tests  will  shortly  be  made  exactly  on  the 
same  lines  as  when  the  screens  are  employed  for  the  purification 
of  air  emitted  from  infectious  hospitals. 

The  report  further  draws  attention  to  the  fact  that  the 
passage  of  large  volumes  of  warm  air  through  the  screens, 
would  volatilise  a  considerable  quantity  of  the  disinfecting 
fluid  with  which  the  screens  will  be  constantly  charged,  and 
that  in  all  probability  any  germs  which  might  not  be  entrapped 
by  the  screens  would  thereby  be  quickly  deprived  of  vitality, 


648  PVRincATiox  of  air  emittsd  from  hospitals. 

and  moreover  tliat  the  mere  reduction  of  the  number  of  perms 
would  be  a  considerable  safeguard,  because  dilution  of  the 
germs  lessens  the  severity  of  their  effects. 

As  regards  the  cost  of  the  method  proposed,  the  necessary 
apparatus  is  quite  inexpensive  and  easily  applied,  and  I  am 
prepared  to  show  that  buildings  can  be  erected  and  equipped  at 
considerably  less  cost  than  is  now  expended  upon  hospitals 
relying  only  upon  the  ordinary  means  tor  ventilation,  without 
any  appliance  for  purifying  the  air  emitted. 

Hitherto  the  cry  has  been  for  9pace^  more  space  for  the 
patients — which,  beyond  a  given  area  known  to  be  necessary  for 
nursing  purposes,  in  reality  means  air  more  air.  This  however 
cannot  be  secured  in  a  building  of  moderate  dimensions, 
without  draughts,  by  what  is  termed  ''natural  ventilation"  or 
even  by  mechanical  extraction  :  for  no  application  of  those 
methods  has  yet  been  made  by  which  change  of  air,  throughout 
an  apart.ment,  can  with  safety  be  effected  more  often  than 
three  to  five  times  per  hour,  hence  the  demand  for  more  and 
more  air  space  within  and  proportionately  expensive  buildings, 
but  by  a  system  of  propulsion,  as  proposed,  there  is  no  difficulty 
in  increasing  the  change  of  air  to  ten,  twelve  or  even  more 
times  per  hour  without  creating  unpleasant  draughts. 

With  such  a  constant  change  of  air,  where,  I  would  ask,  is 
the  necessity  for  more  space  within  than  is  required  for  tending 
the  patients? 

I  contend  that  with  suitable  appliances,  by  which  the  air  can 
be  constantly  and  quickly  changed,  buildings  might  be  less  in 
cubical  capacity  by  at  least  one-third. 

Not  only  would  this  reduction  in  size  more  than  compensate 
for  the  cost  of  apparatus  and  its  working,  but  the  daily  labour 
and  charges  for  heating,  lighting,  cleaning,  administration  and 
maintenance  would  be  proportionately  less. 

Another  point  of  importance  is,  that  those  who  tend  the 
patients  would  be  constantly  in  a  pure  atmosphere,  for  no 
sooner  is  the  air  vitiated  by  contact  with  the  patients,  than  it  is 
at  once  purified  and  expelled. 

I  realise  that  those  who  have  not  fully  considered  the  possibi- 
lities of  ventilation  by  propulsion  will  hold  that  1  am  advocating 
a  retrograde  movement  in  hospital  construction,  for  I  know,  but 
too  well,  what  an  unreasoning  prejudice  there  is  to  ventilation 
by  mechanical  means,  particularly  on  the  plenum  principle, 
fostered  as  it  is  by  the  partial  and  misleading  statements,  so 
ostentatiously  advertised  by  those  who  have  cowls  and  the  like 
to  sell,  that  if  I  were  not  convinced  by  observation  and  experi- 
ment that  it  can  be  advantageously  employed^  I  should  certainly 
hesitate  to  urge  its  adoption. 
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Having  enlarged  upon  the  subject  of  isolation  by  ventilation 
in  a  paper  on  "Hospitals"  read  in  the  Spring  of  this  year, 
before  the  Leeds  and  Yorkshire  Architectural  Society,  I  will 
content  myself  with  directing  your  attention  to  this  fact,  viz., 
that  the  propelling  power  of  wind  is  far  more  effective  in 
securing  ventilation  than  its  power  of  suction,  to  prove  this  you 
have  but  to  open  a  door  or  window,  and  almost  invariably  there 
will  be  an  inflow. 

A  rotary  fan  is  a  simple  contrivance  for  raising  wind  of  any 
required  force  at  will,  whatever  may  be  the  state  of  the  outer 
atmosphere.  By  using  a  fan  to  propel  air  into  a  building,  the 
source  of  supply  from  which  it  is  drawn  is  known,  it  can  be 
cleansed,  tempered  and  humidified,  and  a  constant  change  of  air 
can  be  secured  at  comparatively  slight  cost.  All  this  has,  in 
actual  practice,  been  abundantly  proved  in  the  many  buildings 
already  ventilated  by  Mr.  William  Key,  and  I  do  not  doubt 
that,  as  the  methods  he  employs  become  more  generally  known, 
it  will  be  realised  as  important  to  the  health  and  comfort  of 
communities  that  the  air  supply,  not  only  to  hospitals,  but  to 
churches,  schools,  assembly  halls,  theatres,  and  even  to  our 
dwellings,  should  be  delivered  pure  and  in  ample  volume,  as  the 
necessity  is  now  recognised  f of  an  abundant  supply  of  water  free 
from  pollution. 

If  instead  of  permitting  the  vital  principles  of  disease  to  be 
carried  off  with  the  air  emitted  from  infectious  hospitals,  means 
were  adopted  for  entrapping  and  destroying  them  in  a  manner 
such  as  I  have  described,  there  is  reason  to  believe  that  in- 
fectious diseases,  now  the  cause  of  so  much  suffering  and 
distress,  might  in  time  be  banished  from  our  coasts. 


Dr.  FBA.17CIS  Yachbb  (Birkenhead)  said  that  Mr.  Henman  had 
explained  to  them  in  a  very  interesting  manner  how  the  hospital 
might  be  effectually  ventilated,  and  that,  to  many  of  them,  was  really 
a  novelty.  What  had  especially  attracted  his  (the  speaker's)  atten- 
tion was  the  screen  which  had  been  described.  Many  years  ago 
(1875)  he  had  been  instructed  to  prepare  a  report  for  the  Manchester 
and  il^&lford  Sanitary  Association  with  reference  to  the  effect  of 
noxious  vapours  in  chemical  districts  upon  employes  and  the  in- 
habitants living  in  the  vicinity  of  works.  He  found  that  though 
occasionally  those  employed  at  the  works  were  more  or  less  pre- 
judiced by  the  fumes  they  got  to  a  certain  extent  inured  to  them, 
whiLa  the  people  who  occupied  cottages  hard  by  were  incommoded 
by  the  dust,  carbon,  and  noxious  vapours  which  came  in  through  the 
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open  windows.  He  proposed  as  a  remedy  simple  flannel  screens 
hunfi;  up  at  the  top  of  the  >\indows,  so  that  when  the  upper  part  was 
let  down  the  air  would  come  through  the  screens.  These  mechanical 
strainers  were  to  be  kept  chai^d  automatically  by  syphon  bottles 
with  certain  chemical  solutions  to  eliminate  the  offending  gases  or 
vapours.  If  the  object  sought  be  to  engage  the  carbonic  acid,  a 
strong  solution  of  soda  or  potash  might  be  used.  If  it  be  desired  to 
decompose  sulphurous  acid  weak  Condy's  fluid  might  be  used.  So, 
also,  free  chlorine  might  be  separated  by  dilute  ammonia. 


Sir  Thomas  Crawford  (London)  said  he  felt  that  the  scl 
propounded  was  one  requiring  very  careful  consideration  and  ex- 
amination. He  had  liad  considerable  experience  in  the  matter  of 
the  ventilation  of  hospitals,  and  in  the  use  of  such  screens  as  had 
been  described  for  the  purpose  of  modifying  the  conditions  of 
atmospheric  air  introduced  into  buildings.  In  dry  warm  climatif^ 
where  the  English  Army  served  they  were  very  often  driven  to 
expedients  for  reducing  the  temperature  and  dryness  of  the  air,  for 
which  piu*pose  screens  similar  to  those  described  were  used.  Atmos- 
pheric air  was  driven  by  the  force  of  the  currents  pre^-ailing,  through 
the  screens  into  the  houses.  His  experience  of  the  process,  in  s<i 
far  as  it  affected  the  air  in  the  buildings,  was  not  in  favour  of 
introducing  any  such  system  of  screening  the  air  drawn  or  driven 
into  the  hospitals  in  this  country.  In  the  first  place  it  was  extremely 
diflicult  to  regulate  the  amount  of  moisture  taken  up,  and  he  wasii  not 
quite  sure  that  it  was  proved  that  they  did  not  add  more  deleterious^ 
matter  to  the  atmosphere  than  they  could  possibly  remove  from  it. 
Wounded  people  were  most  sensitive  to  impurities  of  air,  and  the 
universal  experience  had  been  that  the  safety  of  the  wounded  wa> 
in  proportion  to  the  command  they  had  of  the  free  atmosphere.  A> 
a  matter  of  fact,  in  many  cases,  medical  men  have  a  great  deal  mor^ 
success  in  treating  wounded  under  a  hedge-row  than  in  a  hospital. 
He  thought  the  artificial  ventilation  of  hospitals  had  been  proved  tt» 
be  a  failure.  In  England  the  direct  admission  of  the  purest  atmos^- 
phere  procurable,  without  any  mechanical  means,  was  in  his  opinion 
the  safest  form  of  ventilation. 

Councillor  Compston  (Ba^-tenstall)  suggested  tliat  the  last  speaker 
had  lost  sight  of  the  main  object  of  the  paper,  which  was  the 
purification  of  the  air  of  infected  hospitals.  The  air  from  small-pox 
patients,  for  instance,  might  be  a  means  of  spreading  infection  to 
the  people  outside,  and  the  paper  dealt  ^ith  that  question. 

Mr.  P.  Habdino  Egberts  (Holywell)  asked  what  would  be  the 
necessary  force  of  the  current  of  air  passing  through  the  room  (to 
insure  the  purity  of  the  atmosphere)  taking  into  account  the  friction 
caused  by  passing  through  the  screen  close  to  the  bed  of  each 
patient. 

Surgeon-Major  Black  (Edinburgh)  referred  to  a  hospital  in 
Manchester  where  the  air  of  a  surgical  ward  was  made  antiseptic  by 
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the  use  of  the  Lister  system  in  treating  cases.  The  effect  was  so 
gocKl  that  the  patients  in  this  ward  recovered  more  satisfactorily 
than  in  the  other  adjacent  wards,  till  the  antiseptic  air  permeated 
into  them  also  hy  the  corridors,  when  it  had  the  same  heneticial 
effect.  He  thought  it  was  a  wrong  principle  to  introduce  the  pure 
air  at  the  top  of  the  room,  hut  it  could  he  brought  down  by  shafting 
to  the  floor  levels,  where  it  is  wanted.  A  good  deal  of  the  foulness 
of  the  air  in  hospitals  was  created  by  the  patients  themselves,  and 
the  first  object  should  be  to  purify  the  patients  who  were  treated  in 
the  hospital,  as  is  effected  in  surgical  cases  by  the  Lister  air  methods. 

Dr.  G.  A.  Kbitton  (Chester)  said  the  intentions  of  the  reader 
were  most  excellent,  and  any  work  that  covdd  be  done  in  the  direc- 
tion that  he  had  suggested  would  be  valuable,  but  his  enthusiasm  had 
carried  him  too  fer,  and  it  would  not  do  for  The  Sanitary  Institute 
to  appear  to  endorse  liis  views  in  their  entirety.  What  the  reader 
had  said  with  regard  to  the  defects  attaching  to  other  systems  of 
ventilation  was  worthy  of  very  serious  attention.  It  can  only  be  by 
hearing  the  opinion  of  rival  inventors  of  each  others'  inventions  that 
the  uninitiated  have  a  chance  of  discovering  weak  points. 

Mr.  T.  H.  Habbissok  (Liverpool)  remarked  that  it  was  generally 
found  that  mechanical  ventilation  would  not  do  unless  it  could  be 
made  to  work  automatically,  otherwise  it  got  neglected,  and  although 
the  arrangement  appeared  to  be  perfect  in  theory  yet  negligence 
might  make  it  useless.  That  it  was  nobody's  work  in  particular  would 
be  the  excuse  for  such  negligence.  He  should  like  to  ask  how 
many  of  these  screens  there  were  in  use  in  a  hospital  ?  He  took  it 
tliat  there  was  one  behind  every  bed,  and  that  they  would  have  to 
be  attended  to  and  cleansed  at  certain  intervals.  He  wished  to 
know  whose  duty  it  was  to  do  this,  and  if  the  nurses  had  to  attend 
to  such  a  large  number  of  screens  ?  Was  it  not  highly  probable  that 
such  a  system  would  fall  into  disuse,  as  had  almost  always  hitherto 
happened  ? 

Mr.  W.  HsNMAir  (Birmingham),  in  reply,  said  that  as  the  method 
he  proposed  for  purifying  air  emitted  from  infectious  hospitals  was 
enturely  novel  he  could  scarcely  expect  to  convince  everyone  present 
that  it  was  practical,  although  he  was  gratified  to  find  that,  from 
their  independent  observations,  some  realised  the  possibility  of  safe- 
guarding the  public  thereby.  It  was  unfortunate  that  Sir  Thomas 
Crawford  had  entirely  ignored  the  subject  of  the  paper  and  simply 
condemned  ventilation  by  mechanical  means,  basing  his  objections 
upon  what  was  unsuccessfully  attempted  five-and-twenty  years  ago. 
Having  heard  similar  statements  of  objections  without  argument 
hundreds  of  times  repeated,  he  could  only  suppose  that  certain 
people,  who  at  that  distant  period  became  acquainted  with  the 
adverse  opinion  then  formed  of  mechanical  ventilation  as  applied 
principally  in  foreign  hospitals,  can  never  get  a  step  forward  or 
realise  by  examination  that  with  fuller  knowledge  and  improved 


ROBEBT    WILLIAMS.  653 

But  fortunately  there  are  in  our  midst  unimpeachable  wit- 
nesses who  prove  conclusively  that  as  the  people  increase  so  does 
the  nation's  wealth.     In  fact,  the  people  are  the  wealth. 

These  witnesses  are  the  ground  landlords  of  London, 
Liverpool,  Manchester,  and  of  all  our  large  towns.  The 
Working  population  together  with  the  poor  and  very  poor,  form 
two-thirds  if  not  more  of  the  population  of  all  large  towns. 
Take  these  away  and  the  whole  tabric  of  our  national  wealth 
falls  to  the  ground. 

Let  us  take  a  case.  In  a  district  of  London  inhabited  by  the 
very  poorest  of  wage  earners,  where  the  death  and  birth-rates 
were  abnormally  high  and  disease  always  rampant,  a  number 
of  little  courts  and  alleys  were,  by  order  of  the  County  Council, 
condemned  and  demolished.  The  site  measured  just  half  an 
acre.  Its  ground  rent  £90  a  year.  Immediately  the  site  was 
cleared  an  offer  of  £350  a  year,  payable  in  advance,  was  made 
and  accepted. 

The  buildings  to  be  erected  on  the  site  were  for  the  poor  of 
the  neighbourhood,  who  pay  an  average  of  3s.  lOd.*  per  room 
per  week.  The  half  acre  would  accommodate  over  a  thousand 
persons  at  the  rate  of  persons  per  room  (from  three  to  four) 
obtaining  in  the  neighbourhood. 

This,  I  think,  and  it  is  a  common  transaction,  shows  conclu- 
sively that  the  people  are  the  nation's  wealth.  In  one  stroke 
a  gain  of  £260  a  year  is  made,  and  with  little  or  no  trouble. 
Besides  this,  the  population  placed  on  the  site  provides  a  hand- 
some return  to  the  speculator,  high  fees  to  lawyers,  surveyors, 
and  others. 

Take  a  case  in  another  class, — the  rent  of  a  ten-roomed 
suburban  house,  with  good  front  and  back  gardens,  may  be  set 
down  at  £54  a  year,  including  all  taxes.  This  gives  an  average 
rent  per  room  per  week  of  2s.  Id.  or  Is.  9d.  per  room  less  than 
the  slum-dweller  has  to  pay  for  an  apartment  lost  in  the  mazes 
of  a  rookery  or  in  the  heart  of  an  airless  block,  with  no  re- 
deeming view  of  sky,  flower,  or  tree.  We  may  well  stand 
amazed  and  ask — are  these  things  indeed  so? 

II. — Crowding  and  Pestilence. 

That  the  crowding  of  people  together  in  large  masses,  as 
in  block  dwellings  and  narrow  streets,  is  conducive  to  pes- 
tilence, is  as  true  now  as  it  ever  was.  The  reports  of  Medical 
Officers  of  Health  amply  prove  this. 


*  Bee  Beport  of  Boyal  Commifiaion  on  Housing  of  the  Working  Ciasaes, 
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We  may,  I  think,  justly  regard  any  town  to  he  in  a  pesti- 
lential state  which  has  an  average  annual  death-rate  of  26  per 
1,000  as  at  Liverpool,  for  this  .proves,  if  we  may  take  the 
average  of  London  as  a  guide,  that  in  the  more  congested  parU^ 
of  Liverpool  we  may  find  the  death-rate  as  high  as  40*  per 
1,000. 

In  1854  Dr.  Southwood  Smith  published  a  pamphlet  on  the 
"  Results  of  Sanitary  Improvement,"  in  which  by  way  of 
comparison  he  gives  the  following  table  : — 


1864. 


Popalation. 


Aum&l  Death-rmte 
per  lOOu. 


Metropolitan  Buildiogd 

Whole  of  l^ndoD    

Potteries,  Kensington.. 


1,343 

2,42t»,619 

1,263 


7 
22 
4U 


Now  he  describes  the  "  Potteries  "  as  **  wholly  destitute  of  the 
Sanitary  provisions  secured  to  the  improved  dwellings,"  with 
little  or  no  drainage,  no  supply  of  water,  no  means  for  the 
removal  of  filth,  and  the  houses  he  says  were  **  dirty,  damp,  and 
miserable  beyond  description  or  belief." 

Forty  years  have  passed  away,  what  further  result  can  we 
sliow  from  the  improvement  of  sanitation.  Let  us  show  this  by 
a  similar  table : — 


1891- 


Metropolitan  Buildings  t  

Whole  of  London 

Liverpool  

Katherine  Street  Buildings  (London) 

The  Boro'  Road  District 

St.  Giles,  South  

4  Model  Blocks  in  the  Ean  End 


P«.  palation. 

Annual  Dcfttli-nite 
per  1000. 

291 

4.349,166 

607,230 

699 

16,624 

13,450 

2,380 

14 
21-2 1 

25-91 
28-6 
32-3 
35^1 

410 

These  two  tables  prove  that  our  advance  in  sanitation  ha?* 
not  kept  pace  with  our  increase  of  population  and  material 
wealth ;  but  while  we  are  bound  to  acknowledge  this  we  must 
at  the  same  time  recognise,  and  very  fully,  that  had  sanitarians 


*  The  Vauxhall  Ward  of  Liverpool  had  in  1893  a  death-rate  of  46-9  per 
1,0001  Number  of  deaths  283.  Corrected  average  43'2 !  [From  Medical 
Officer's  Report,  1893.] 

t  Another  set  of  buildings  erected  in  18 J4,  the  year  of  Dr.  Smith':* 
pamphlet,  and  mentioned  by  nim. 

t  Quarter  ending  March  31st,  1^94. 

§  Average  for  the  ten  years,  1882— 1S91. 
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lain  idle  all  this  time  our  condition  would  be  more  terrible  than 
our  imaginations  dare  picture. 

That  crowding  is  a  source  of  pestilence  may  be  proved  from 
the  fact  that  the  death-rate  increases  as  the  population  increases 
in  density  per  acre. 


III. — The  General  Evils  of  Crowding. 

The  denser  the  population  the  more  liable  to  disease.  But 
let  me  here  quote  the  words  of  Dr.  Waldo,  the  Medical  Officer 
of  Health  for  the  Parish  of  St.  George-the-Martyr,  Southwark, 
he  writes  in  his  report  for  1893  : — 

"The  more  crowded  a  community  the  greater — speaking 
generally — is  the  amount  of  abject  want,  of  filth,  of  crime,  of 
drunkenness,  and  of  other  excesses,  the  more  keen  is  the  com])e- 
tition  and  the  more  feverish  and  exhausting  the  conditions  of 
Hf  e.^'  And  to  this  true,  though  terrible,  indictment  of  crowding 
he  adds  the  following  sorrowful  note  : — "  The  correction  or 
amelioration  of  these  indirect  influences  are  outside  the  domain 
of  the  Public  Health  Department."  This  is  a  sad  admission. 
The  Public  Health  Department  is  like  the  voice  of  one  crying 
in  the  wilderness,  pointing  out  the  terrible  dangers,  and  at  the 
same  time  declaring  itseli  powerless  to  insist  on  our  taking  the 
right  road,  while  the  busy  British  public  goes  on  its  way  regard- 
less of  all  but  present  cost,  compensation,  and  percentages. 

May  we  not  pause  here  and  ask  ourselves  in  this  great  com- 
mercial city  of  Liverpool,  Whose  business  is  it  that  these 
terrible  influences,  of  which  Dr.  Waldo  writes,  should  be 
at  least  rendered  nugatory? 

A  High  Birth-Kate. 

There  is  an  evil  from  crowding  which  reacts  upon  the 
community  in  the  form  of  greatly  augmented  disease  and  death- 
i-ates,  and  that  evil  is  an  abnormally  high  birth-rate.  In  the 
slums  and  crowded  block  dwellings  there  are  invariably  high 
birth  and  death-rates. 

Let  us  prove  this  by  taking  the  highest  death-rates  in  the 
table  just  given. 


1891—94. 


Popalation. 


DeatbR  per 
1000. 


The  whole  of  London.. 

Liverpool  

Ik>roagh  Road  District 
Su  Giles,  South  


4,349,166 
607,230 
16,24 
13,450 


21-2 
25-9 
32-3 
35-6 


Births  per 
1000. 


31-4 
370 
38  1 
41-3 
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A  High  Bibth-Rate  Means  a  Low  Phtsiqur. 

Over  and  over  again  it  has  been  shown  that  the  physical  type 
degenerates  in  the  denser  part  of  towns,  and  this  degeneration 
is  brought  about  by  a  process  resulting  in  a  sub-division,  as  it 
were,  of  human  life.  As  in  plant  life  so  in  human  life.  Plants 
will  not  develop  if  too  thickly  set.  Just  as  plants  need  room  so 
do  children.     This  is  a  common  axiom  and  an  elementary  trotL 

But  as  distinguished  from  plant  or  animal  life,  there  is  the 
stinting  of  the  higher  and  moral  growth.  It  was  shown  in 
evidence  before  the  Royal  Commission  on  Housing  of  the 
Working  Glasses  (1884),  that  the  standard  of  morality  among 
the  inhabitants  of  these  crowded  quarters  was  higher  than 
might  have  been  expected.  But  the  Commissioners  go  on  to 
say,  "  If  there  has  been  some  attempt  to  throw  doubt  on  over- 
crowding and  the  single  room  system  being  the  immediate  cause 
of  immorality,  no  one  has  ventured  to  express  an  opinion  that 
they  are  not  most  destructive  to  bodily  health." 

I  would  emphasise  the  words  most  destructive  to  bodily  health, 
and,  from  my  own  experience  in  the  slums,  would  add  "  and 
highly  detrimental  to  spiritual  health." 

The  evil  effect  of  crowding  on  child  life  is  well  described  in 
'*  The  Life  and  Labour  of  the  People,"  by  Mr.  Charles  Booth. 
After  giving  a  sickening,  though  perfectly  true,  description  of 
the  abodes  of  the  one-roomed  dwellers,  he  goes  on  to  say  that : 
''  Fully  a  third  live  in  single  rooms,  often  so  small  and  un- 
wholesome that  sickness  is  a  constant  tenant  too.  There,  in  a 
space  that  would  hardly  suffice  for  the  graves  of  a  household, 
father,  mother,  and  children  (sometimes  a  lodger  too)  work  out 

the  problems  of  domestic  life." 

»  »  •  «  « 

"  These  are  the  children's  homes.  The  parents,  compelled  hv 
poverty  or  by  inclination,  are  content  to  dwell  in  them.  Their 
children,  born  and  brought  up  under  such  conditions,  take  the 
colour  of  their  surroundings  and,  following  nature^s  law,  grow 
up  to  repeat  the  parental  type."* 

Some  idea  of  the  child  population  of  London  may  he 
gathered  from  the  statement  that  in  1892  there  were  no  fewer 
than  707,342  children  of  school  age,  showing  an  inci*ease  for 
the  last  eleven  years  of  11,000  a  year.f 

Judging  from  the  large  percentage  of  London  people  (a 
population  as  large  as  that  of  Liverpool)' who  live  in  one-roomed 
tenements^  it  is  sad  beyond  measure  to  contemplate  the  future 
of  thousands  of  their  children  born  into  the  dirt  and  dreariness 

*  **  The  Life  and  Labour  of  the  People." 

t  Pamphlet  on  the  London  School  Board,  Alexander  &  She^^heard. 
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of  a  dull  and  sunless  slum  world.  "  The  slum  look  is  everywhere. 
It  penetrates  like  a  slimy  fog  into  the  school  itself.  *  Slum-born  * 
seems  written  on  the  faces  of  the  children,  hardly  one  of  whom 
impresses  us  as  being  up  to  the  average.  There  are  a  few  excep- 
tions, wholesome-looking  faces,  but  very  few.  We  see  numbers 
of  half  imbecile  children  throughout  the  school ;  big  boys  in  low 
standards  who  cannot  learn  try  as  they  may,  children  of  drinking 
parents  chiefly."* 

To  pass  on  !  Statistics  such  as  those  of  the  Medical  Officers 
of  Health  and  of  Hospitals,  and  especially  those  published  by 
the  Metropolitan  Asylums  Board,  together  with  their  most 
useful  maps,  show  unmistakably  that  the  crowding  of  people  is 
productive,  from  that  fact  alone,  of  much  sickness,  fever,  and 
pauperism. 

But  the  loss  to  the  nation  through  all  this  physical  weakness, 
the  loss  of  brain  and  muscle  power,  and  the  enormous  cost  of 
the  maintenance  of  hospitals,  workhouses,  infirmaries,  reforma- 
tories, asylums,  and  police  is  incalculable.  But  this  direct  loss, 
stupendous  as  it  is,  is  not  to  be  compared  with  the  moral  loss, 
the  loss  of  brightness,  of  joy  and  happiness.  Yet  all  this  might 
be  changed  in  any  community  who  carried  out  the  laws  of 
health  as  known  and  understood  in  England. 

IV. — Suggested  ^Remedies. 

There  is  an  idea  amongst  English  speaking  people  that  there 
is  over-population ;  various  remedies  are  sought  after.  Malthus 
seemed  to  think  that  pestilence  was  a  blessing  in  disguise,  and 
which  weeded  the  population  of  its  weaklings  just  as  a  man 
might  weed  his  turnip  bed. 

William  Cobbett,  who  was  chary  of  belief  in  the  supposed 
increase  in  the  population  of  his  day,  put  his  broad  hand  upon 
the  evil  of  crowding,  and  roundly  taking  Malthus  and  the 
prohibitors  of  marriage  to  task  laid  the  blame  on  the  congestion 
of  towns,  some  of  which  began  to  increase  and  greatly  multiph'' 
in  his  time  at  the  beginning  of  the  century. 

Cobbett  plainly  showed,  though  without  the  hygienic  know- 
ledge now  prevailing,  that  a  huge  agglomeration  of  people  in 
towns  and  the  consequent  depopulation  of  the  villages  was  a 
terrible  mistake. 

This  mistake  is  more  emphatically  a  mistake  now  than  it  ever 
was.  This  very  summer  has  shown  how  great  is  the  evil.  The 
beautiful  Vale  of  Glamorgan  was  this  year  blessed  with  un- 
usually good  crops  of  grass  and  corn,  but  the  weather  was 
irregular — a  few  fine  days  and  more  of  rain.     But  had  there 

*  "  The  Life  and  Labour  of  the  People.** 

TOL.  XT.      PABT  IV.  VV 


658 


THB  KATIOir  B  WXAIiTH. 


been  a  sufBciencj  of  labourers,  I  can  say  from  mj  own  obser- 
vations during  a  five  weeks'  sojourn  in  the  Vale  durinfr  harvest 
time,  that  a  very  large  quantity  of  crops  might  have  been 
saved  or  brought  home  in  better  condition.  I  saw  field  after 
field  of  beautitul  com  '*  white  unto  the  harvest"  but  no  labourers. 
I  saw  grass  absolutely  spoiling  for  want  of  cutting.  At  the 
same  time  in  the  adjacent  town  of  Cardiff  where,  owing  to  its 
great  commercial  success,  the  question  of  over-population  and 
housing  is  forcing  itself  to  the  front,  there  were  thousands  of  men 
and  women  on  the  verge  of  starvation,  to  whom  a  few  weeks  of 
harvesting  would  have  been  a  blessing  to  health  and  pocket. 

The  large  town  truly  is  the  result  of  so-called  commercial 
success,  but  plainly  it  is  a  failure  from  a  hygienic  point  of  view, 
and  from  the  instance  just  given,  we  may  venture  to  say  it  also 
fails  greviously  in  the  truly  economic  sense.  It  robs  the  land 
of  its  meed  of  labour  and  gives  rise  to  an  abnormal  increase  of 
the  population,  which,  by  its  physical  and  moral  weakness  reacts 
for  untold  evil  upon  the  nation  at  large. 

As  TO  Over-population. 

The  question  of  over-population  is  cropping  up  even  in  our 
broad  colonies.  A  correspondent  wrote  to  me  a  few  weeks  since, 
as  follows : 

"WliAt  is  the  quotation  from  the  late  Edwin  Chadwick 
showing  that  excellency  of  sanitation  is  a  remedy  for  over- 
population referred  to  by  you  in  a  late  number  of  Land  and 
Labour^  It  is  very  likely  that  such  a  law  exists  as  a  sort  of 
natural  regulation  of  supply  and  demand.  If  you  could  con- 
clusively show  this,  you  would  be  doing  a  very  great  service.'* 

I  think  the  statistics  of  the  Registrar-General  prove  that 
given  more  room  for  the  people  to  breathe,  the  death  and  birth- 
rates would  be  lowered.  Take  the  following  tables  compiled 
from  the  summary  for  the  year  1892. 

Table  of  Six  Densely  Populated  Toums^  1892. 


Town. 


PopnUtion. 


PiBnona 
per  Acre. 


Birth-nie 
per  1000. 


DeaUi-rmte 
per  1000. 


London 

Liverpool.. 
Plymouth.. 

Bolton  

Manchester 
Salford 


4,263,294 
613,790 
85.610 
116.261 
510,998 
210,058 


671 

98-6 
68-3 
48-4 
40t) 
38-9 


30-9 
34-7 
291 
32^ 
33-7 
36-9 


Ayerages  of  the  six  tomu... 


66-88 


d2«3 


20^ 
24-7 
18-8 
22-8 
23-8 
24*6 


22-65 
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lable  of  Six  Toimia  not  so  Densely  Populated^  1892. 


Town. 


Popolation. 


Persooa 
I>er  Acre. 


Birth-rate 
perlOOU. 


Death-rate 
per  lOOu. 


Croydon  .... 
Huddersfield 
Norwich  .... 
Halifax  .... 
Bradford  .... 
Oldham    .... 


106,152 
96,599 

102.736 
84,097 

219.262 

134.221 


11-8 

26-6 

8-2 

23-0 

13-7 

30-5 

22-3 

25-9 

20-3 

27-2 

28-4 

291 

15-8 
181 
200 
195 
180 
22-0 


Ayerages  of  the  six  towns... 


17-45 


27*03 


1890 


The  first  table  shows  an  average  increase  of  births  over 
deaths  10'28  per  1000  with  a  density  of  population  of  56'88  to 
the  acre. 

The  second  table  gives  an  increase  of  8'13  per  1000  of  births 
over  deaths  with  the  lesser  density  of  17*45  persons  to  the 
acre. 

But  the  more  dense  populations  have  a  birth-rate  higher  by 
5*8  per  thousand,  and  a  death-rate  higher  by  3*65  per  thousand. 
I  am  not  going  to  say  that  my  tables  prove  anything  conclu- 
sively, because  conditions  of  labour,  of  climate,  and  of  general 
salubrity  have  to  be  taken  into  consideration,  but  we  may 
certainly  conclude  that  space^  or  breathing  room,  is  the  deter- 
mining factor  in  good  sanitation,  and  that  the  conclusions  of  the 
late  Sir  Edwin  Chadwick  are  right,  namely,  "  that  the  propor- 
tion of  births  is  greatest  where  there  is  the  greatest  mortality,^' 
and  that  "in  the  highest  sanitary  conditions,  it  is  observable 
that  the  proportion  of  births  to  deaths  is  rather  reduced  than 
otherwise."  The  latter  remark  is  that  to  which  my  Quebec 
correspondent  alluded,  and  it  was  made  by  the  great  sanitarian 
nearly  fifty  years  after  the  first,  showing  that  he  had  not  had 
cause  to  change  his  opinions  notwithstanding  the  great  strides 
made  in  sanitary  study  and  practice. 


Remedy,  more  Space, 

The  remedy,  then,  rests  with  new  legislation,  which  will  grant 
a  health-giving  space  to  each  man.  No  quarter  of  a  town  should 
have  more  than  100  persons  to  an  acre,  and  the  general  average 
should  not  exceed  30.  Some  such  enactment  should  be  made 
for  guidance  in  the  formation  of  new  towns,  such  as  the  new 
seaport  Barry,  near  Cardiff,  some  parts  of  which  are  so  closely 
built  that  in  a  very  few  years  they  will  become  slums. 
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Associated  Homes. 

In  large  towns  municipalities  might  arrange  associated 
homes,  designed  in  blocks  of  not  more  than  four  storeys— 
preferably  three.  There  should  be  wide  streets  in  front.  No 
block  should  accommodate  more  than  twelve  families.  Con- 
tiguous to  the  blocks  should  be  a  large  open  space,  of  not  less 
than  half  an  acre  to  each  block.  This  space  would  form  a 
common  lawn,  with  trees  and  flowers ;  some  of  the  trees  mitrht 
be  fruit-bearing.  There  should  be  large  meeting-halls,  refec- 
tories, and  libraries,  together  with  arrangements  for  baths  and 
general  heating. 


The  Parish  Councils  Act. 

If  wisely  and  generously  interpreted,  this  Act  should  greatly 
help  sanitarians  m  their  efforts  to  bring  the  nation  to  a  good 
state  of  health. 

Under  existing  circumstances  and  modes  of  farming  we  see 
by  the  undoubted  proofs  of  statistics  that  fewer  and  fewer 
people  are  working  and  living  upon  the  land. 

At  the  last  census  nearly  a  million  and  a  half  of  the  persons 
enumerated  in  London  were  born  elsewhere,  and  the  greater 
portion  of  these  came  from  the  country  towns  and  villages. 

But,  as  we  have  already  seen,  the  towns  have  alienated  the 
labourer  from  the  land,  and  the  artificiality  of  town  life,  with 
its  drink,  tobacco,  and  low  amusements,  have  so  pandered  to 
his  lower  nature  and  so  enfeebled  his  health,  that  he  has 
become  too  enervated  or  lazy,  even  when  there  is  a  chance,  to 
care  for  the  health-givinff  employment  on  the  land.  The  town, 
with  its  squalor  and  reeking  smells,  its  gas  and  sordid  glitter, 
is  superior  in  his  mind  to  the  fair  country,  with  its  ever- 
varying  beauty  of  blade,  flower,  and  com,  of  browsing  animals, 
of  fruit-laden  trees,  and  of  merry  birds. 

But  it  is  not  altogether  his  fault,  at  present  he  cannot  live  in 
the  country  if  he  would ;  but  here  is  a  plan  for  keeping  him 
there. 

Take  a  man  past  the  middle  age  working  on  a  farm.  He  has 
a  son  who  has  reached  manhood.  There  is  no  work  for  the  son 
on  the  farm,  he  is  a  surplus  population,  as  it  were,  he  must  f^ 
away  to  the  "  works,"  or  to  some  distant  town,  perhaps,  to  swell 
the  ranks  of  the  unemployed. 

Now,  instead  of  telling  that  young  man  to  go  away,  let  us  by 
the  Parish  Councils  Act  give  an  allotment  to  the  old  man  who 
has,  owing  to  his  healthy  me,  a  good  deal  of  work  left  in  him.  Let 
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the  allotment  be  of  two  or  three  acres.*  Build  a  cottage  thereon 
and  establish  the  old  man  and  the  rest  of  his  family  therein. 
Now  let  the  young  man  take  his  father's  place  at  the  farm, 
bv-and-bye  he  marries  and  occupies  the  paternal  cottage.  The 
village  is  thus  increased  by  a  cottage  and  a  family.  In  time 
others  will  follow,  and  a  strong  healthy  community  will  arise. 
Carpenters,  tailors,  tradesmen  of  all'  sorts,  librarians,  school- 
masters and  parsons  will  be  wanted  in  the  place,  who  will  gain 
their  livelihood  by  working  for  the  farmers,  allotmentees,  and 
each  other. 

The  crowding  into  towns  will  thus  be  much  lessened. 

There  will  be  no  fear  of  the  farmer's  crops  spoiling.  The 
holders  of  the  allotments,  tradesmen,  and  others  will  turn  out 
in  a  body,  if  need  be,  and  the  crops  will  be  safely  garnered.  I 
say,  and  firmly  believe,  that  it  will  be  in  some  such  a  way  as 
this  England  will  be  made  truly  healthy  and  really  merry,  thus 
will  her  hills  and  valleys  be  made  to  sing  with  joy. 


Professor  H.  S.  Helb-Siiaw  (Liverpool)  said  that  the  paper  seemed 
hardly  suitable  for  this  Section,  but  that  was  not  the  fault  of  Mr. 
Williams  himseK.  The  reader  evidently  loved  the  country  and  his 
heart  was  there,  but  he  did  a  great  injustice  to  the  towns.  The 
country  itself  was  not  necessarily  more  healthy  than  the  town,  for 
towns  of  the  present  day  were  being  improved  by  the  advances  of 
Sanitary  science.  The  death-rate  of'  London  was  remarkably  low, 
and  Liverpool,  wliich  once  had  a  bad  reputation,  compared  favourably 
with  many  parts  of  the  coimtry.  Therefore,  he  felt  that  they  should 
raise  a  word  of  dissent  from  the  proposition  that  because  they  had 
density  of  population  they  must  necessarily  have  a  great  death-rate. 
He  thought  that  the  charge  brought  against  towns  as  to  their 
squalor,  low  amusements,  Ac,  was  not  quite  fair,  nor  were  the 
arguments  which  Mr.  Williams  had  used.  He  must  say  that  a  vast 
change  for  the  better  had  taken  place  in  towns  during  recent  years, 
and  the  charge  as  to  the  low  type  of  human  beings  to  be  seen  in 
towns  was  also  hardly  just.  He  (the  speaker)  was  once  manager  of 
a  Board  School  in  a  densely-populated  part  of  Liverpool,  and  the 
brightness,  usefulness,  and  intelligence  of  the  children  were  certainly 
equal,  if  not  superior,  to  that  of  those  in  the  country. 

Mr.  O.  V.  Yates  (Sandbach)  said  that  one  of  the  principal  reasons 
why  people  in  the  country  went  to  the  town  in  search  of  work,  was 


*  lo  his  "  Cottage  Economy  **  Cobbett  gave  instructions  "  How  to  raise  food 
(for  one  cow)  on  40  rods  of  ground." 
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because  they  found  life  in  the  country  too  slow.  As  regarded  there 
being  a  lack  of  labour  in  the  countr}',  the  fact  was  the  crops  were 
rotting  for  the  want  of  men,  for  all  the  labourers  desired  to  goto 
the  towns.  With  reference  to  these  tenement  buildings,  labourers 
would  not  have  them.  They  all  wanted  small  gardens,  and  therefore 
the  system  of  building  tenements  would  never  be  a  success  as  far  as 
the  ordinary  agricultural  labourer  was  concerned. 

Mr.  Smillib  (Tynemouth)  pointed  out  that  this  paper  would  have 
been  more  appropriate  under  the  proceedings  relating  to  the  housing 
of  the  working  classes.  He  thought  that  Mr.  Williams  was  the  only 
one  who  had  attempted  to  solve  the  problem.  Mr.  Boulnois  bad 
put  forward  interesting  facts,  but  had  refrained  from  saying  how  the 
problem  ought  to  be  solved.  In  his  opinion,  the  working  population 
must  be  spread  over  a  greater  area  than  it  had  been  previously. 

The  President  of  the  Section  (Mr.  G.  F.  Deacon)  said  he 
desired  to  point  out  that  which  had  not  been  sufficiently  taken 
into  consideration.  It  was  that  they  were  apt  to  regard  the  death- 
rate  of  Liverpool  and  the  density  of  the  population  as  peculiar  to 
that  city.  But  the  fact  was  that  if  they  took  the  cities  of  Man- 
chester, Glasgow,  and,  he  believed,  also  many  other  places  and  drew 
a  ci'rtain  ideal  line  around  the  dense  parts  of  those  places— includ- 
ing only  that  wliich  in  the  case  of  Liverpool  constituted  the  city, 
instead  of  taking  it  outside  the  limits  which,  except  in  Liverpool, 
had  been  extended  within  the  last  ten  or  twenty  years — it  would 
be  found  that  among  the  intra-lineal  cities,  thus  for  the  fin«t  time 
equivalently  compared,  the  excessive  relative  density  of  the  Liver- 
pool population  would  largely  disappear,  while  it  w*as  obvious  from 
the  tigures  that  the  death-rate  of  Liverpool  would  be  much  trie 
lowest. 

Mr.  Williams  (London)  said  he  thought  that  Professor  Hele- 
Shaw  forgot,  in  speaking  of  the  density  of  population  as  not 
necessarily  meaning  a  high  death-rate,  that  it  was  impossible  to  do 
away  with  the  exhalations  of  carbonic  acid,  and  they  must  remember 
that  people  herded  together  in  large  towns  made  the  already  impure 
atmosphere  more  impure.  In  some  recent  analyses  of  the  air  in 
some  of  the  denser  parts  of  London,  it  was  found  that  generally  the 
air  was  vitiated  to  a  greater  extent  than  was  shown  by  the  analyses 
of  Dr.  Angus  Smith  thirty  years  ago.*  With  regard  to  the  low  type 
of  people  he  spoke  of,  he  knew  that  people  in  towns  were  very 
often  supposed  to  be  much  sharper  than  those  in  the  country,  yet, 
as  had  been  shown  in  the  paper,  the  real  dwellers  in  the  denser 
parts  of  towns  were  of  a  low  type,  both  physically  and  intellectually. 
The  high  death-rate  of  the  densely  populated  city  of  Liverpool 
showed  the  evil  of  placing  too  many  people  on  given  areas. 


*  These  analyses  are  given  in  Dr.  Angus  Smith's  '^  Air  and  Rain,"  and  the 
comparison  and  more  recent  anal3'8e8  in  **  More  Light  and  Air  for  Loudonera.'* 
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On  "  Domatie  Boiler  Explotiom  and  Cylinder  Coltaptet,  their 
Came  and  Cure"  by  James  Walkeh. 

ABSTEACT. 

Tbe  author,  after  tracing  the  cause  of  boiler  and  cylinder 
explosions  to  the  formation  of  steam  under  pressure,  and  the 
choking  of  the  relief  vents  which  were  generally  in  exposed 
and  inaccessible  places,  described  an  arrangement  by  which 
these  evils  might   be  avoided.     The  water  from  the  boiler, 


instead  of  circulating  through  tli"  whole  of  the  cylinder,  is 
confined   to  an   enclosed  portion   at  the  bottom,  heating  the 
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other  water  in  the  cylinder  by  conduction  only.  This  arrange- 
ment allows  of  the  boiler  and  lower  portion  of  the  cylinder 
being  freely  ventilated  at  the  low  level,  so  that  steam  if 
produced  would  not  be  a  source  of  danger.  The  other  water 
m  the  cylinder  and  that  circulating  in  the  house  pipes,  being 
only  heated  by  conduction  could  not  produce  steam.  A  syphon 
feed  was  arranged  for  the  supply  of  water  to  the  boiler  to 
prevent  water  entering  the  boiler  when  empty.  The  short 
pipes  which  ventilate  the  cylinder  and  the  boiler  are  steamier 
in  operation  and  act  as  vent  pipes  only ;  the  steam  formed  in 
the  boiler  and  lower  part  of  cylinder  is  condensed  by  the  upper 
part  of  cylinder,  and  no  inconvenience  arises  through  toese 
pipes  being  open  in  kitchens. 


Professor  H.  S.  Helx-Shaw  (Liverpool)  said  he  did  not  understand 
how  the  circulation  of  the  water  took  place  in  the  upper  portion  of 
the  steamless  non-explosive  cylinder  described  by  the  author. 

Mr.  Waxkbb  explained  the  working  of  the  machine  by  a  diagram 
on  the  walls,  after  which  Professor  bhaw  and  the  President  of  the 
Section  offered  some  criticisms. 


On   **  The   Tub  and  Pail  System,"*  by  Geo.   J.  C.   Broom, 
M.Inst.C.E.y  F.G.S.,  Borough  Engineer,  St.  Helens,  Lane. 

There  are  at  present .  about  twenty-four  towns  in  England 
wnich  have  adopted  the  Tub  and  Pail  System  to  a  con- 
siderable extent.  Of  these,  fifteen  contain  a  population  of 
about  2,599,633  who  are  supplied  with  136,444  water-closets, 
92,239  privies,  and  232,334  pails.  They  are  situate  principally 
in  Lancashire,  and  are  towns  which  have  increased  very  rapidly 
both  in  area  and  population,  which  consist  largely  of  a  working- 
class  population,  and  in  which  possibly  it  was  considered  that 
the  water-closet  system  was  not  yet  ripe  for  introduction. 

In  these  towns  the  tub  and  pail  system  has  found  favour  with 
the  several  corporations,  principally,  the  author  believes,  by 
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reason  of  the  difficulties  of  the  sewage  question,  giving  rise  to  a 
desire  on  behalf  of  the  Authorities  to  delay  as  long  as  possible 
the  expenditure  of  a  large  amount  of  money  in  sewerage  opera- 
tions, until  some  definite  scheme  could  be  decided  upon,  also  the 
necessity  which  the  adoption  of  the  water-carriage  system  would 
entail  of  providing  a  largely  increased  water  supply.  Under 
these  circumstances  the  pail  system  has  been  recommended  as 
the  one  which  could  be  most  quickly  commenced  and  easily 
manipulated  without  waiting  either  for  schemes  of  sewerage  or 
of  additional  water  supply  to  be  propounded,  or  works  to  be 
carried  out,  and  certainly  as  one  which  would  give  greater 
satisfaction  and  be  more  beneficial  to  the  inhabitants  from  a 
health  point  of  view,  than  the  old  privy  system  could  possibly 
be. 

Thus  have  many  corporations  adopted  the  system  as  the  best 
for  their  purposes  for  the  time  being,  irrespective  of  the 
question  of  cost,  and  not,  until  a  very  large  number  of  pails 
nave  had  to  be  dealt  with,  has  this  serious  question  of  cost  been 
brought  with  any  great  prominence  under  notice. 

The  system  was  first  adopted  in  its  entirety  at  Rochdale, 
where  it  has  been  carried  out  successfully  so  far  as  it  is  possible, 
since  the  time  of  its  commencement  in  1869. 

It  was  finally  decided  by  the  Town  Council  of  the  Borough  of 
Rochdale  in  1868,  on  the  motion  of  Mr.  Alderman  E.  Taylor, 
that  this  system  should  be  adopted,  and  in  the  following  year 
(1869)  it  was  tested  by  the  Committee  as  against  the  "Goux" 
and  *'  Morrel "  systems,  and  considered  by  them  to  be  much 
superior  to  either.  At  this  time  difficulties  were  experienced  by 
the  Council  in  the  removal  of  excreta  from  the  middens  in  the 
town,  which  had  hitherto  been  removed  by  contract,  and  they 
then  decided  to  themselves  undertake  the  work  of  removal  and 
to  adopt  the  tub  and  pail  system.  At  this  period  there  were 
about  4,000  middens  to  a  population  of  38,164.  The  middens 
at  once  commenced  to  decrease  in  number  upon  the  adoption  of 
the  tub  and  pail  system,  the  population  using  the  middens  in 
1873  being  reduced  to  25,970. 

In  the  same  year  the  Council  made  certain  regulations 
requiring  all  the  closets  of  new  houses,  additional  closets  to  old 
property,  and  all  privies  rebuilt,  to  be  constructed  upon  the  new 
system,  with  the  result  that  in  1892  only  900  persons  were 
using  the  old  midden  system. 

Difficulties  were  experienced  in  the  disposal  of  the  excreta  to 
farmers  in  a  crude  state,  and  it  was  therefore  necessary  that 
something  should  be  done  to  decrease  its  bulk,  and  at  the  same 
time  to  provide  a  manure  which  would  be  free  from  rubbish,  more 
easily  carried  to  and  distributed  upon  the  land,  and  which  could 
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be  placed  upon  the  market  as  a  saleable  commoditj.  This 
broucrht  about  the  manufacture  of  the  excreta  into  a  drr 
manure,  which  at  the  present  time  has  a  readj  sale  at  £6  per 
ton.  The  present  number  of  pail  closets  in  the  borough  of 
Rochdale  is  about  18,147,  old  privies  and  middens  13^,  and 
water-closets  650,  for  a  population  of  72,325.  The  author  is 
not  aware  of  any  other  town  in  the  kingdom  of  its  size  having 
so  large  a  proportion  of  pail  closets. 

The  system  itself  is  considered  by  some  to  be  a  dirty  system, 
not  only  from  the  fact  of  its  being  impossible  at  times  to 
prevent  the  emission  of  eiSuvia  from  the  vans,  but  also  from 
the  fact  that  the  pails  are,  in  most  towns,  removed  at  all  hoars 
of  the  day,  sometimes,  in  old  properties,  within  view  not  only 
of  the  tenants  but  of  the  passengers  in  the  streets,  a  cause,  in 
the  earlier  hours  of  the  day,  to  the  author's  knowledge  of  most 
bitter  complaints  from  the  inhabitants  of  many  towns. 

The  difficulties  attending  the  carrying  on  of  the  system  are 
great,  and  it  requires  too  much  supervision  for  it  to  be  worked 
really  satisfactorily. 

At  St.  Helens  on  the  arrival  of  the  van  at  the  depot,  each 
pail  is  emptied  immediately  and  is  washed  in  a  stream  of 
running  water,  the  inside  and  outside  being  thoroughly 
scrubbed.  It  is  then  dipped  in  a  solution  of  carbolic  acid, 
1  to  40,  and  allowed  to  dry  in  the  open  air.  A  similar  process 
is  carried  out  in  most  towns. 

It  has  been  found  that  after  a  pail  has  been  in  use  a  year 
or  more  that  a  thin  hard  film  of  urate  of  zinc  and  other  urates 
forms  inside.  When  this  comes  in  contact  with  carbolic  acid 
com])ounds  are  formed  which  give  olBF  an  unpleasant  odour. 
To  obviate  this  the  pails  are  coated  periodically  with  hot  gas 
tar  inside,  and  this  has  made  a  very  marked  improvement. 
When  it  is  considered  that  in  some  towns  there  are  at  least 
ten  or  twelve  thousand  pails  with  interchangeable  lids  to  be 
kej)t  watertight,  it  is  to  be  expected  that  there  will  be  at  least 
five  to  ten  per  cent,  which  will  be  defective,  and  for  this  reason 
alone  it  is  practically  impossible  to  make  the  system  complete. 
Vans  should  be  treated  in  the  same  way  as  the  pails  and  should 
be  as  far  as  possible  air-tight.  Great  care  also  has  to  be  used 
in  the  removal  of  the  pails,  especially  when  full,  to  prevent 
splashing  over,  both  in  the  back  yards  and  in  the  vans,  and 
this  being  dependent  upon  the  men  employed  is  consequently 
in  precarious  hands. 

These  matters  are  the  backbone  of  the  system,  and  if  in 
any  way  neglected,  naturally  destroy  its  efficiency  and  create 
nuisances  innumerable,  bringing  the  whole  system  into  disrepute, 
and  weakening  the  confidence  of  the  public.    Further  difficulties 
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are  often  met  with,  such  as  slop  water  being  placed  in  the  pails, 
and  often  filling  them  to  overflowing;  and  to  educate  the  people 
to  meet  the  requirements  of  the  Corporation  in  this  matter, 
necessitates  the  expenditure  of  no  inconsiderable  time  and 
patience.  It  must  also  be  considered  that  the  system  is  a 
conservancy  system,  and  is  therefore  far  from  perfect.  To  be  a 
perfect  system  the  pails  should  be  removed  each  day,  a  matter 
not  feasible,  as  the  question  of  cost  would  then  be  six  times 
as  great  as  at  present. 

As  to  the  cost  of  collecting  the  excreta  and  ashes  under  this 
system,  the  author  is  of  opinion  that  the  work  can  be  done  at 
about  the  same  cost  as  under  the  old  midden  system.  It  is 
found  very  difficult  to  ascertain  the  exact  cost  of  collection  in 
many  towns,  as  no  separate  account  has  been  kept.  In  St. 
Helens  the  expenditure  on  the  work  has  been  very  carefully 
recorded,  and  it  is  found  to  be  equal  to  an  average  of  2*1 83  pence 
per  pail  per  week  for  the  ten  years  the  system  has  been  working : 
this  cost  includes  the  collecting  of  pails  and  ashes  and  carting 
same  to  depot,  and  to  this  amount  must  be  added  the  wages  of 
men  changing  and  washing  pails,  which  is  equal  to  '185  pence, 
making  a  total  of  2 "368  pence  per  pail  per  week.  An  additional 
expense  is  however  in  many  cases  incurred  as  a  result  of  some 
pails  requiring  to  be  emptied  twice  or  perhaps  three  times  per 
week,  and  as  these  pails  are  generally  distributed  over  a  large 
area  this  is  a  serious  item,  and  increases  considerably  the 
average  cost  per  pail. 

The  question  of  the  adoption  of  some  method  by  which  the 
heavv  cost  of  collection  could  be  reduced  has  been  long  under 
consideration  in  St.  Helens. 

The  experiment  was  first  tried  of  collecting  the  ashes  sepa- 
rately from  the  pails,  the  arguments  in  favour  of  this  being  that 
lighter  veliicles  could  be  used  which  could  convey  more  refuse 
than  the  portion  of  the  tub  and  pail  vans  appropriated  for  that 
purpose,  would  cover  the  ground  more  quickly,  and  that  the 
j)ail  vans  would  not  be  delayed  during  the  emptying  of  the 
ashes  and  would  therefore  be  able  to  collect  more  pails. 

The  result  of  this  experiment  however  clearly  showed  that 
no  saving  whatever  would  be  effected  in  this  way,  but  that  the 
cost  would  be  increased. 

The  ultimate  conclusion  come  to  was  that  the  most  economical 
method  of  carrying  out  the  system  would  be  that  of  dividing 
the  borough  into  districts,  each  district  being  in  turn  dealt 
with  by  the  whole  staff  thus  enabling  the  foreman  to  exercise 
greater  supervision,  less  labour  to  be  employed  in  emptying  the 
pails,  three  men  instead  of  four  being  able  to  work  two  vans. 
Tliis  method   is  now   being  carried  out,   and   although  only 
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recently   commenced    has    proved    so  far  to  be   a  sa^nng  in 
expense. 

Tlie  excreta  after  its  arrival  at  the  depot  has  to  be  dealt  with, 
either  by  mixing  the  stuff  in  its  crude  state,  with  ashes  and 
grinding,  or  by  drying  and  manufacturing  it  into  a  manure  as 
is  done,  as  before  stated,  at  Rochdale. 

One  other  method  of  treating  the  excreta  is  that  carried  oat 
in  America  on  the  banks  of  Hemlock  Lake — the  water  from 
which  is  used  for  drinking  purposes  for  the  city  of  Rochest^jr. 
The  shores  of  the  lake  are  used  as  a  summer  resprt,  and  there- 
fore it  is  at  that  period  of  the  year  that  the  greatest  quantity 
of  sewage  is  collected.     The  process  is  as  follows : — 

The  pails  and  garbage  are  collected  and  removed  to  the 
foot  of  the  lake  in  a  flat  bottom  steamboat ;  it  is  then  trans- 
ported by  a  tramway  1800  feet  long  to  the  disposal  ground 
where  the  refuse  is  treated  as  follows  : — 

Narrow  trenches  are  excavated  3  feet  apart  and  3  feet  deep, 
care  being  taken  that  the  permanent  level  of  the  subsoil  water 
is  not  reached  ;  the  contents  of  the  pails  are  deposited  therein 
in  thin  layers,  and  immediately  covered  with  dry  loam  to  a 
depth  of  6  inches.  After  each  trench  is  filled  it  is  rounded  up 
witli  earth,  the  location  of  the  trench  recorded,  the  surface 
being  cultivated  and  cropped.  During  the  year  1890,  S,U6 
cans  and  80  tubs  of  garbage  were  so  treated. 

In  November,  1890,  the  soil  of  these  trenches,  which  were 
filled  one,  two,  and  three  years  before,  was  examined  to  ascer- 
tain whether  complete  decomposition  had  taken  place.  In 
trench  No.  3,  used  in  1888,  no  quicklime  was  employed  to 
hasten  decomposition ;  nevertheless,  the  soil  exhibited  no  trace 
of  putrescible  matter,  either  by  appearance  or  odour.  In  trench 
No.  2  quicklime  had  been  strewn  upon  each  layer,  and  then 
covered  with  a  laver  of  earth ;  traces  of  the  lime  and  a  di?- 
colouration  of  the  soil  could  plainly  be  seen,  but  the  earth  was 
free  from  unpleasant  odour.  In  trench  No.  1  the  use  of  lime  was 
commenced  in  May,  1890,  and  only  partial  decomposition  was 
found  to  have  occurred  after  the  lapse  of  six  or  seven  months. 

It  was  also  found,  as  anticipated,  that  the  destruction  of 
organic  matter  took  place  much  more  quickly  near  the  surface 
than  at  a  depth  of  3  feet.  The  soil  is  a  clayey  loam  from  4  to 
6  feet  above  the  level  of  the  lake.  From  these  examinations  it 
appears  that  shallow  trenches  are  better  than  deep  ones,  and 
that  after  a  period  of  three  years  the  indication  is  that  the 
same  trench  can  be  used  again.  The  pails  are  washed  and 
deodorized  with  a  solution  of  copperas,  and  dried  before  again 
being  used.  They  are  made  of  galvanized  iron,  and  coated 
inside  and  out  with  black  asphalte  varnish. 
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Probably,  however,  this  system  of  treatment  would  only  be 
of  real  use  in  exceptional  circumstances,  and  the  cost  would 
prevent  its  general  adoption. 

In  the  event  of  the  tub  and  pail  system  being  adopted,  the 
other  portion  of  the  sewage,  such  as  washing  water,  etc., 
together  with  the  sewage  from  existing  water-closets,  has  still  to 
be  dealt  with,  and  the  cost  of  treatment  of  the  sewage  at  the 
outfall  will  not  be  reduced  in  anytliing  like  the  proportion  of 
the  expense  incurred  by  reason  of  the  adoption  ot  the  pail 
system.  Works  of  sewerage,  whicli  will  in  every  way  meet  the 
requirements  of  the  Local  Government  Board,  have  still  to  be 
carried  out,  and  the  sewers  have  still  to  be  made  of  the  same 
size  and  to  the  same  extent,  as  if  the  tub  and  pail  system  had 
not  been  adopted.  The  cost  of  the  sewerage  and  outfall  works 
must  therefore  be  added  to  the  cost  of  the  tub  and  pail  system, 
in  order  to  ascertain  the  total  outlay  in  respect  of  the  sewerage 
system  of  a  borough. 

With  regard  to  the  reduction  of  the  death-rate  in  towns 
wliich  have  adopted  this  system,  there  appears  to  be  no  doubt 
that  a  beneficial  result  has  been  obtained.  Whether  this  can 
still  further  be  reduced  by  adopting  the  water-closet  system  has 
yet  to  be  proved,  but  it  is  admitted  by  most  Medical  Officers  of 
Health,  and  also  shown  by  statistics,  that  in  the  towns  where  the 
tub  and  pail  system  has  been  introduced,  the  death-rate  has 
gone  down  since  the  system  came  into  operation,  and  particularly 
is  this  the  case  as  regards  the  mortality  from  typhoid  fever, 
a  zymotic  disease,  of  course,  specially  affected  by  sanitary 
conditions. 

In  St.  Helens  the  death-rate  for  Typhoid  Fever  from  1871 
to  1884  (the  year  when  the  pail  system  came  into  operation) 
was  '^4  per  1000  per  annum,  and  from  the  latter  date  to  18y0 
this  was  reduced  to  '4G  per  lOOO  per  annum.  It  was  also  found 
from  very  careful  inquiries,  conducted  by  the  Medical  Officer 
of  Health,  that  double  the  number  of  deaths  and  three  times 
as  many  cases  of  sickness  from  Typhoid  Fever  occurred  in 
the  houses  provided  with  privy  middens  as  occurred  in  houses 
where  the  pail  system  was  in  operation. 

A  special  arrangement  is  adopted  for  the  collection  and  dealing 
with  typhoid  pails.  They  are  specially  constructed  and  painted 
red,  and  are  distributed  over  the  town  where  typhoid  })revails. 
These  are  emptied  twice  a  week  and  are  collected  in  a  light 
spring  cart  which  holds  twelve  pails,  the  pails  being  treated  as 
above  mentioned  and  the  excreta  burnt  in  a  destructor. 

In  Rochdale  the  death-rate  has  been  reduced  from  26*4  in 
18155  to  186y,  to  20-09  in  1893,  which  year  was  greater  by  1-9L 
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The  author  is  of  opinion  that  the  tub  and  pail  system  has  in 
addition  to  the  reduction  of  the  death-rate,  undoubtedly 
resulted  in  benefit  to  the  community  as  against  the  old  midden 
system,  but  that  the  question  of  cost  is  so  serious,  that  no  large 
town  is  now  likely  to  undertake  the  adoption  of  the  system. 

Taking  it  as  a  whole  he  considers  it  has  not  been  the  success 
that  was  expected,  although  it  may  be  still  effectively  adopted 
as  an  intermediate  system  in  towns  which  are  rapidly  increasing, 
and  which  are  not  yet  in  a  position  to  carry  out  a  complete 
water  carriage  system. 

In  conclusion  the  author  is  of  opinion  the  advantages  and 
disadvantages  of  the  system  are  as  follows,  namely  : — 

Advantages.  Disadvantages. 

1.  That  it  has  been,  and  is  1.  That  the  great  questions 
likely  to  be,  beneficial  as  an  of  cost,  both  in  the  carriage  of 
intermediate  system  between  the  pails  and  dealing  with  the 
the  midden  ana  water  carriage,  excreta,  is  such  that  in  large 
enabling  Corporations  as  it  towns  the  system  cannot  be  car- 
does  to  give  more  time  to  the  ried  on  with  advantage, 
questions  of  sewerage,  and  to 

make  experiments  as  to  the 
best  mode  of  dealing  with  the 
excreta  under  the  varied  cir- 
cumstances of  each  town. 

2.  That  it  is  an  immense  2.  That  there  are  great 
stride  in  advance  of  the  mid-  difficulties  in  the  way  of  its 
den  system.  The  excreta  are  being  carried  out  in  a  proper 
removed  more  easily,  more  manner  and  without  creating  a 
frequently,  and  with  less  nui-    nuisance. 

sance,  and  there  is  no  risk  of 
them  percolating  into  the  sur- 
rounding ground,  and  polluting 
both  soil  and  air. 

3.  That  it  may  be  of  use  3.  That  being  a  conservancy 
in  towns  where  an  adequate  system  it  is  not  the  best  mode 
water  supply  cannot  be  obtained  of  dealing  with  the  excreta  in- 
readily  or  without  excessive  dependent  of  the  question  of 
expenditure.  cost. 

4.  That  it  is  well  adopted  4.  That  in  the  event  of  its 
to  the  wants  of  sparsely  popu-  introduction,  nothing  is  ulti- 
lated  districts,  and  especially  mately  saved  in  the  coustrnc- 
villages,  whose  water  supply  is  tion  of  a  system  of  sewerage 
taken  from  wells,  and  where  and  very  little  annual  cost  in 
the  excreta  would  be  utilized  the  carrying  on  of  outfall 
on  the  spot  as  a  manure.  works. 
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And  generallj,  that  the  system  is  now  dying  out  and  will 
again  give  place  to  a  water  carriage  system,  which  is  certainly 
the  cheapest  and  best  mode  of  carriage  at  present  possible. 

DeathrrateB  in  vario9is   Towns  since  the  commencement  of  the 

Tub  and  Pail  St/ stem. 
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Mr.  Alderman  Boulton  (Burslem)  said  he  did  not  see  that  tbe 
paper  needed  any  discussion,  as  the  author  had  very  fairlj 
answered  the  question  for  himself,  namely,  that  the  pail  system  was 
fast  dying  out,  and  that  it  was  only  an  intermediate  system  between 
the  midden  and  the  water-closet  system. 

Dr.  AiNLEY  (HaHfax)  stated  that  in  Halifax  the  tub  and  pail 
system,  instead  of  dying  out,  was  increasing  every  year,  and  an 
experience  of  twenty  years  made  the  people  like  it  very  much.  They 
had  weekly  removals,  taking  it  down  to  the  depot  by  the  side  of  the 
wharf,  and  shipping  it  to  farm  districts  where  it  was  got  rid  of  quickly. 
They  adopted  a  regular  block  system  of  removal :  they  did  it  by 
contract,  and  thev  had  two  inspectors  who  looked  after  the  con- 
tractor.   The  whole  thing  was  done  systematically  and  satisfactorily 
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at  a  cost  of  about  jC6000  a  year.  He  was  of  opinion  that  when  they 
were  called  upon  to  stop  the  pollution  of  their  rivers,  it  would  be 
foolish  to  advocate  a  water-carriage  system. 

Mr.  Sableb  (Liverpool)  considered  that  this  mode  of  dealing  with 
excreta  might  be  much  more  adopted  in  districts  sparsely  populated 
where  there  was  no  system  of  sewerage,  especially  if  a  man  could  be 
had  at  intervals  to  empty  the  receptacles,  as,  by  using  a  urine 
separator,  weekly  or  even  fortnightly  might  be  sufficiently  frequent. 
He  lived  in  a  suburb  of  Liverpool  dependent  on  cesspools,  and  b^ 
adopting  the  above  and  a  paraffin  cask  for  coal  ashes  with  revolving 
riddle  on  top,  he  got  rid  not  only  of  the  ordinary  midden,  but  also 
of  the  ash-pit  nuisance,  vegetable  and  other  refuse  being  taken  direct 
to  the  manure  heap  in  the  garden. 

Mr.  Alderman  Notok  (Oldham)  said  they  were  spending  ^200,000 
in  the  putting  down  of  works  for  the  sewerage  of  the  town,  and  it 
appeared  to  him  to  be  more  cleanly  and  very  much  better  to  have 
it  carried  out  by  the  water  carriage  system.  Those  who  had  to  do 
with  towns  should  consider  the  rates,  and  if  they  were  obliged  to 
construct  works  for  the  purification  of  the  sewage  of  the  town,  why 
not  use  it  in  the  same  way  for  carrying  the  sewage  down  to  the 
works,  where  it  could  be  treated  in  the  cheapest  possible  manner. 

Mr.  SiOLLiB  (Tynemouth)  said  that  the  pail  privy  system  had  been 
in  use  in  the  town  he  came  from,  and  with  admirable  results  to  the 
health  of  the  inhabitants. 

Mr.  S.  S.  Platt  (Bochdale)  said  the  pail  system  commenced  there, 
and  had  been  in  operation  for  nearly  twenty-five  years,  and  there 
was  no  disposition  to  give  it  up.  The  town  was  worked  entirely  in 
districts,  and  the  result  was  that  complete  supervision  could  be  had 
over  the  men.  He  said  this  and  many  of  the  improvements  at  St. 
Helens  had  been  an  essential  part  of  the  system  at  Kochdale  from  the 
commencement.  He  referred  to  the  different  stages  in  the  difficulties 
of  the  disposal  in  the  past ;  to  the  marked  reduction  in  the  death-rate 
since  the  mception  of  the  system,  and  to  the  advantages  the  system 
possessed  in  removing  and  dealing  with  the  fsBces  from  cases  of 
zymotic  disease. 

The  Pbesidbnt  of  the  Section  (Mr.  G.  F.  Deacon)  observed  that 
statistics  of  mortality  put  forward  in  the  manner  in  which  they  were 
in  this  paper  might  be  misleading.     There  were  phases  of  mortality 

i'ust  as  the  moon  had  phases,  and  they  all  knew  that  since  1870  there 
lad  been  a  very  general  reduction  of  the  death-rate  in  this  country ; 
unless,  therefore,  the  figures  in  those  tables  were  compared  with  the 
corresponding  death-rates  of  other  places,  and  thp  ratio  fully  given,  it 
was  almost  impossible  to  draw  conclusions  from  them. 


Mr.  J.  C.  Bboom  (St.  Helens),  in  reply,  said  the  fact  of  a  gentle- 
man using  the  system  in  his  own  private  house  was  much  in  its 
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favour,  as  it  would  have  that  npcessaiy  attention  it  required,  but  it 
was  unsatisfactory  if  the  men  did  not  do  the  work  properly.  With 
regard  to  the  question  of  certain  pails  being  emptied  two  or  three 
times  a  week,  it  was  in  some  cases  impossible  to  carry  out  the  rule  of 
one  closet  to  each  house,  particularly  is  this  the  case  in  old  property, 
there  being  very  often  no  yard  space  to  allow  the  closet  to  be  erected. 
In  some  cases  cottages  had  been  taken  down  on  purpose  to  make  room 
for  closets  to  be  provided  for  the  rest  of  the  property. 


On  "  The  Purification  of  Sewaae  Water  for  its  use  for  Steam 
ZZ^Z  «w^  Condensing  Purposes, '  by  Alderman  Noton. 

The  subject  of  my  paper  may  possibly  bring  a  smile  of 
incredulity  on  some  faces,  for  while  it  may  be  granted  that 
sewage  water  may  be  used,  the  insufferable  nuisance  attendintr 
it  would  effectually  bar  the  way  to  its  extended  use,  and  yet 
there  are  good  Qualities  in  it  that  deserve  attention. 

In  the  first  place,  it  is  alkaline  in  its  nature  and,  from  the 
development  of  sulphuretted  hydrogen  which  attends  it,  mineral 
matters  are  precipitated  and  the  consequence  is,  that  from  the 
use  of  such  water  there  is  little  or  no  deposit  of  hard  shale  in 
boilers,  which  is  an  advantage  over  water  with  any  degree  of 
hardness  such  as  most  pure  drinking  waters  possess,  inasmuch 
as  they  carry  in  solution  lime  or  other  minerals  which  in  course 
of  time  incrust  the  boilers. 

I  was  led  to  the  consideration  of  this  question  from  the  fact 
that  the  Palm  Mill,  of  which  Company  I  am  Chairman, 
occupied  a  site  on  the  lowest  confines  of  the  town.  There  was 
a  small  reservoir  on  the  property  which  was  fed  by  a  stream 
which  had  practically  become  a  sewer  for  the  town,  the  supply 
of  water  was  apparently  so  abundant  that  we  thought  we  could 
use  it  for  condensing  purposes  and  let  it  pass,  but  a  dry  summer 
proved  we  could  not  depend  upon  it  without  impounding  and 
using  it  over  again,  then  the  stench  became  a  nuisance  and  we 
were  obliged  either  to  make  a  larger  reservoir,  costing  from 
£2,000  to  £3,000,  or  to  find  a  means  of  making  the  water 
innoxious.  In  order  to  do  this  we  built  a  large  cooler  which 
has  since  been  extended.  We  did  this  because  I  thought  it 
would  serve  a  double  purpose  of  oxydising  the  water  as  well  as 
cooling  it,  and  destroying  the  nuisance  while  preserving  valuable 
water.  The  cooler  was  built  for  2,000  horse  power  and  is  90 
feet  long,  24  feet  wide,  and  20  feet  high ;  the  water  is  raised 


ALDEBMAN   NOTON.  675 

from  a  hot  well  by  two  centrifugal  pumps  to  the  top  of  the 
cooler  and  conveyed  in  the  middle  to  its  whole  length  by  a 
large  trough.  This  trough  has  140  holes  in  it  distributing  the 
water  into  140  narrow  troughs  that  are  laid  the  width  of  the 
cooler.  These  are  laid  peirectly  level,  the  overflow  descending 
in  the  form  of  rain  on  to  a  lattice  bed  2  feet  below  and  from 
that  to  other  lattice  beds  2  feet  apart,  the  whole  descending 
into  a  small  reservoir  in  the  mill  yard  and  being  reconveyed  to 
the  larger  reservoir,  in  a  cool  state.  The  reservoir,  which  was 
originally  intended  for  150  horse  power,  is  simply  used  for 
storing  the  water.  The  cooler  takes  about  42  degrees  of  heat 
out  of  the  water,  varying  somewhat  in  cold  and  windy  weather. 

From  observations  we  have  taken  we  find  that  the  cooler 
requires  twice  as  much  water  as  a  reservoir,  a  considerable 
quantity  being  evaporated  in  steam,  but  as  we  have  an  abundant 
supply  the  loss  is  made  good  by  introducing  a  fresh  supply. 

There  are  several  results  in  thus  using  sewage-water  that  I 
wish  to  point  out. 

First,  that  by  the  water  falling  in  the  form  of  rain  through 
the  air  the  water  is  changed  in  character,  and  the  reservoir 
from  containing  a  mass  of  foul,  offensive  matter,  is  made 
innocuous  and  comparatively  pure. 

The  rationale  of  the  action  of  the  air  on  the  descending 
drops  of  water  is  rather  complicated,  but  the  effect  with  which 
we  are  most  concerned  is  the  destruction  or  conversion  of  the 
noisome  sewage  gas,  or,  to  give  it  its  chemical  name,  sulphuretted 
hydrogen. 

By  descending  in  innumerable  drops  the  oxgygen  of  the 
atmosphere  attacks  the  gas  with  the  following  results: — The 
oxygen  combines  with  the  sulphur  and  forms  sulphurous  or 
sulphuric  acid,  it  also  combines  with  the  freed  hydrogen  and 
forms  water.  The  alkaline  matter  in  the  water  neutralises  the 
acid,  with  the  result  that  in  the  last  operation  the  offensive 
odour  is  completely  destroyed.  That  this  is  the  true  solution 
of  the  operation  is  proved  by  the  fact  that  in  London  the 
sewage  is  treated  chemically  with  sulphuric  acid  and  perman- 
ganate of  potash,  which  virtually  performs  the  same  operation. 
.  The  next  point  is,  that  it  destroys  all  organic  life  while 
working.  I  have  kept  the  water  so  treated  in  a  stoppered  phial 
for  months  without  showing  any  signs  of  life  or  putrefaction, 
while  the  same  water  before  passing  through  the  cooler  or  con- 
denser was  offensive  in  a  few  days.  But  there  is  another  point 
to  which  I  wish  to  draw  your  attention,  and  that  is,  that  the 
water  is  pure  as  long  as  the  mill  is  working,  but  if  allowed  to 
stand  for  about  a  week  it  begins  to  get  foul  again,  though  not 
if  it  was  in  a  stoppered  bottle,  and  yet  the  whole  of  that  water 
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has  passed  through  the  condenser  and  cooler  twice  during  the 
day.  It  may  be  that  it  is  owing  to  the  escape  of  air  that  has 
only  been  mechanically  mixed,  as  we  found,  that  working  direct 
from  the  cooler  we  lost  one  half-pound  of  vacuum,  but  taking 
it  from  the  reservoir  when  it  was  in  a  state  of  comparative  rest 
the  vacuum  was  better. 

There  is,  however,  another  use  to  which  the  cooler  may  be 
applied,  and  that  is  by  erecting  it  in  the  mill  reservoir  in  such 
a  manner  that  it  can  be  isolated  from  the  rest  of  it  when  the 
reservoir  has  to  be  sludged,  to  give  time  for  the  deposit  to  dry 
and  be  cleared  out  witliout  stopping  the  works,  this  we  have 
done,  keeping  the  reservoir  empty  for  three  weeks  for  a  thorough 
cleansing.  It  is  well  known  that  the  practice  of  sludging,  and 
sending  part  of  the  foul  material  down  the  drains  of  manufac- 
turing towns,  is  of  common  occurrence.  Seeing  that  every 
town  is  now  obliged  to  purify  its  effluent  it  is  unfair,  as  well  as 
unlawful,  to  add  to  the  difficulties  of  unavoidable  pollution 
with  which  sewage  works  have  to  contend,  by  introducing  a 
material  of  so  foul  a  character  as  sludge. 

It  may  be  of  interest  to  know  how  much  it  costs  to  put  up  an 
apparatus  of  this  sort.  If  erected  in  a  mill  reservoir,  and  pre- 
pared for  suitable  isolation  when  required,  it  should  not  cost 
more  than  £600  for  cooler,  pumps,  and  pipes.  At  the  present 
time  we  are  indicated  close  upon  2000  horse  power.  The  water 
required  for  condensing  purposes  is  93,300  gallons  per  hour. 
This  amount  has  to  be  raised  20  feet  high,  ana  it  is  a  matter  of 
easy  calculation  to  find  out  that  it  will  take  twenty  horse  power 
to  do  it.  This  at  2^  pounds  of  coal  per  horse  power,  with  coal 
at  8s.  per  ton,  will  be  9s.  per  week,  making  a  further  allowance 
of  Is.  for  depreciation,  may  be  10s.  or  £26  per  year. 

If  we  value  the  small  reservoir  at  present  existing  at  £700, 
we  have  a  plant  costing  £1300  instead  of  reservoirs  costing 
from  £2000  to  £3000,  the  larger  sum  would  be  probably 
nearer  the  mark  ;  but  it  is  only  fair  to  say  that  the  expenditure 
of  £26  per  year  for  power  at  4  per  cent,  would  represent  a 
capitalized  sum  of  £650,  which  added  to  the  £1300  makes  it 
equal  to  an  expenditure  of  £2000,  so  that  the  diflFerence  is  not 
very  great  except  the  fact  that  such  capital  is  not  a  necessary 
expenditure. 

We  have  the  advantage  of  using  water  that  costs  nothing, 
and  when  treated  in  this  manner,  of  superior  quality  for  raising 
steam,  and  no  boiler  incrustation  of  any  moment. 

There  is,  however,  one  matter  in  the  working  of  this  system 
that  has  been  clearly  brought  out,  the  sewage  we  use  is  com- 
paratively clean,  as  the  heavy  matters  are  deposited  in  the 
sewer  when  it  is  stopped  for  the  purpose  of  filling  the  reservoir, 
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as  it  is  an  open  sewer  15  feet  deep  and  fills  slowly  before  over- 
flowing, when  the  shutter  is  opened  the  heavy  material  is  swept 
away. 

The  reservoir  had  in  it  only  an  average  of  five  inches 
deposit  after  six  months  work,  and  yet  simple  aeration  does  not 
permanently  purify  sewage-water,  and  it  is  absolutely  necessary 
it  should  pass  through  filters  or  land  to  make  the  purification 
permanent,  otherwise  secondary  putrefaction  will  occur. 

In  conclusion,  it  is  necessary  to  observe  that  the  sewage- 
water  used  is,  principally,  slop-water,  as  the  town  is  worked  on 
the  pail  system  and  we  have  no  chemical  or  dye-works,  and 
while  sewage-water  is  taken  advantage  of  by  the  mills  in  the 
town,  it  is  generally  during  times  of  rain  when  it  is  considerably 
diluted,  and  it  is  taken  with  the  addition  of  the  gathering  from 
the  ground  and  buildings  belonging  to  the  premises ;  m  our 
case,  however,  we  principally  depend  upon  it  in  dry  seasons, 
and  yet  we  use  it  without  detriment  to  the  locality  and  without 
causing  a  nuisance. 


Major  LA.MOBOCK  Floweb  (Lee  Conservancy  Board)  said  he  knew 
from  practical  experience  sewage  water  had  been  used  in  works  with 
very  great  advantage.  He  did  not  see  why  they  should  throw  away 
such  fluid,  or  why  it  should  not  be  taken  down  to  the  works,  and 
there  purified  in  order  to  be  used  again.  Then  such  water  might  be 
utilised  advantageously  in  raising  steam. 

Alderman  Boultox  (Burslem)  said  he  knew  two  towns  where  they 
used  sewage  water,  and  there  was  no  incrustation  in  the  boilers. 

Mr.  S.  B.  LowcocK  (Birmingham)  said  he  cou'd  from  his  own 
experience  entirely  endorse  the  statement  of  the  author,  and  the 
remarks  of  several  speakers,  as  to  the  suitability  of  organically 
polluted  water  for  steam  boiler  feed.  He  was  very  pleased  to  see 
the  satisfactory  results  that  Alderman  Noton  had  obtained  by  the 
process  described,  as  he  had  recommended  a  very  similar  arrangement 
to  a  large  firm  some  three  or  four  years  ago.  He  considered  that 
the  fact  that  the  water  was  inoffensive  while  the  mill  was  working, 
and  offensive  when  stagnant,  was  due  to  the  activity  of  the  purifying 
organisms  contained  in  the  water  being  promoted  by  the  aeration 
and  warmth  when  the  mill  was  working.  When  it  was  stopped  the 
water  became  offensive  from  this  activity  being  suspended,  owing  to 
the  absence  of  fresh  oxygen,  that  in  the  liquid  being  used  up  by  the 
micro-organisms  in  their  life  processes,  and  not  escaping  by  evapora- 
tion as  suggested  by  the  author. 
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On  **  The  Purijicatum  of  Sewage  and  Foul  Waters  by  Means  of 
the  Magnetite  Filter,"*  bv  W.  Darley,  F.S.L,  Surveyor 
and  Sanitary  Inspector,  Basf  ord  Rural  Sanitary  Authority, 
Nottingham. 

The  title  of  this  paper  will  indicate  to  you  that  I  am  about 
to  trespass  on  your  good  nature  by  reading  a  paper  on  a 
subject  that  has  been  already  nearly  worn  threadbare,  but  the 
only  apology  I  can  make  is  that  my  paper  is  not  a  long  one 
and  is  not  based  on  theory,  but  on  the  contrary  I  shall  speak 
in  every  detail  from  personal  experience  and  experiment  of  an 
entirely  novel  process. 

Some  months  ago  I  had  brought  to  my  notice  the  mode  of 
purification  of  the  sewage  of  the  Heaton  Norris  Local  Board  at 
their  works  at  Heaton  Mersey.  The  population  of  the  district 
is  6,000,  and  principally  on  the  water-closet  system.  There 
are  no  manufacturers'  waste  waters  run  into  the  sewers,  and  so 
the  sewage  may  be  described  as  a  normal  one,  the  flow  being 
estimated  at  240,000  gallons  per  day  of  twenty-four  hours, 
giving  the  high  average  of  forty  gallons  per  head  of  population ; 
this,  however,  is  accounted  for  by  the  fact  that  the  district  is 
largely  residential,  and  baths  are  very  numerous. 

The  system  in  vogue  for  the  treatment  of  the  sewage  may  be 
described  as  a  constant  flow  system,  the  precipitant  in  use  being 
alum  cake,  which  is  added  in  the  well  prior  to  the  sewage  passing 
by  gravitation  into  the  precipitation  tanks,  the  alum  cake  being 
suspended  in  the  well  and  allowed  to  dissolve  by  the  passing 
flow.  The  tank  is  forty-two  yards  in  length  and  ten  yards 
wide,  and  varies  in  depth,  from  8  feet  at  the  inlet  to  7  feet  at 
the  overflow  sill,  the  capacity  is  180,000  gallons.  The  sewage 
after  precipitation  flows  over  a  sill  forming  a  cascade  of  about 
one  foot  deep,  which  promotes  to  some  extent  aeration  of  the 
oxidisable  impurities  in  the  precipitated  sewage  effluent,  which, 
however,  I  have  taken  samples  of,  and  find  that  mere  precipita- 
tion will  not  retard  after-aecomposition  of  the  effluent^  as  my 
samples  not  only  smell  most  offensive,  but  show  a  perceptible 
fungoid  sewage  growth.  And  now  to  deal  with  the  filtration 
of  this  precipitated  sewage  effluent.  The  fflter  beds  are  26 
vards  long  by  5  yards,  and  are  divided  as  follows : — The  first 
ted  12  yards,  the  second  7  yards,  the  third  7  yards — ^the  sewage 
flowing  from  No.  1  to  No.  2,  and  thence  through  No.  3,  to  the 
outlet  to  the  River  Mersey  (as  shown  on  the  plan,  which  is 
inserted  opposite  page  680. 

Tank  No.  1  (area  60  yards)  is  composed  as  follows :  from  the 
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top,  1  inch  sharp  sand,  0  inches  coarse  and  fine  gravel,  resting 
on  perforated  sanitary  tiles  (square  with  five  perforations  of  1 
inch),  and  at  each  corner  of  the  filter  bed  is  placed  a  4-in. 
sanitary  pipe  (two  lengths),  which  is  carried  from  ground  level 
down  through  the  sanitary  tile,  in  order  to  admit  of  a  current 
of  air  passing  through  the  filter  when  at  rest,  for  the  purpose 
of  aerating  as  much  as  possible  the  sand  and  gravel. 

This  filter  merely  acts  as  a  mechanical  strainer  on  matter  in 
suspension  contained  in  the  precipitated  sewage ;  the  accumula- 
tion of  this  matter  in  suspension  is  very  great,  and  at  frequent 
intervals  it  is  necessary  to  remove  by  skimming  the  deposit  on 
the  top  surface  of  the  sand.  In  no  sense  of  the  word  can  this 
filter  be  said  to  exercise  any  oxidising  action  on  the  sewage. 

The  effluent  now  enters  tank  No.  2  (area  35  yards);  the 
construction  of  this  filter  is  identically  similar  to  No.  1,  except 
that  the  layer  above  the  gravel  consists  of  2^  inches  of  magnetite 
(the  oxidising  medium),  mixed  with  a  little  coarse  river  sand 
(the  sand  being  present  merely  to  retain  any  suspended  matter 
which  might  pass  No.  1  filter) ;  the  effluent  after  passing 
through  this  filter  shows  a  very  distinct  improvement  in  colour. 
Previous  to  passing  No.  1  the  colour  of  the  effluent  is  a  very 
palpable  blue,  containing  a  quantity  of  matter  both  flocculent 
ana  insoluble  in  suspension.  After  passing  No.  1  the  suspended 
matter  is  absent,  but  the  colour  does  not  vary,  and  it  is  not 
until  the  effluent  leaves  No.  2  that  there  is  any  very  apparent 
change  in  colour. 

No.  3  filter  (area  35  yards).  This  filter  is  composed  as 
follows : — A  top  layer  of  1  inch  of  sharp  river  sand,  below  this 
7  inches  of  magnetite  with  some  pebbles  in  order  to  keep  it 
open,  and  lastly  the  gravel  and  sanitary  tiles  as  before.  The 
effluent  from  this  last  tank  is  in  appearance  of  a  bright  cleai* 
colour,  with  the  characteristic  sparkle  of  spring  water.  There 
is  present  no  matter  in  suspension,  nor  is  there  any  smell 
whatever.  In  fact  this  sewage  effluent  is  better  in  appearance 
than  many  Derbyshire  trout  streams,  and  that  this  is  so  is  borne 
out  by  the  analysis  of  Messrs.  Norman  Tate  &  Co.  of  this  city, 
which  I  will  now  read  to  you.  I  may  now  add  that  it  was  made 
after  the  filter  had  been  working  continuously  from  October, 
1893,  or  six  months  about. 

Institute  of  Chemical  Technologic  and  Analytical  Laboratory^ 

9  Hackins  Hey,  Liverpool. 

March  %th,  181)4. 

Certificate  of  Analysis. 

We  have  examined  three  samples  of  liquid  received  from  the 
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Heaton  Mersev  Sewage  Works,  per  the  Magnetite  Companv, 
Manchester,  and  have  obtained  results  as  follows : — 

In  100,000  parts  of  liquid— 


Samples  Marked. 


Baw  Sewage. 
Feb.  22, 1894. 


Unflltermi 


Precipitated. 


Total  solids  dried  at  212°   

Suspended  matter    

Su8{)eDded  matter,  mineral    

Suspended  matter,  organic    

Total  solids  in  solution   

Minerals 

Organic  

Chlorine 

Oxygen  absorbed  in  fifteen  minutes  at  80° . 
Oxygen  absorbed  in  three  hours  at  80°    ... 

Frve  ammonia  

Albuminoid  ammonia 


I 


144-0 

104O 

11-8 

5-6 

:\H) 

1-6 

8-8 

4-0 

132-2 

m'4 

94-2 

72-4 

:j8-u 

26-0 

80-175 

20-945 

6195 

4-455 

12*003 

9136 

5000 

6-300 

4t)00 

2-000 

Ffltered 

throBgh 

Mtfoetite. 


28-6 
Nil. 

Ny. 

Nil. 
28-6 

22-0 

n-fi 

3-9UO 
0-191 
O-30-2 
1-000 
0-aiO 


We  have  also  had  submitted  to  us  a  large  sample  of  the 
filtering  medium,  *' Magnetite,"  which  we  have  analysed  and 
experimented  with,  using  the  magnetite  in  conjunction  with 
layers  of  pebbles  and  sand  as  a  filter.  The  composition  of 
magnetite  is  such  as  would  add  no  impurities  to  waters  filtered 
through  it. 

As  a  filter  arranged  in  layers  with  pebbles  and  sand,  we  find 
the  Magnetite  very  efficient  as  a  purifying  agent  for  sewage 
waters  containing  organic  matters  of  an  objectionable  character 
in  suspension,  or  solution,  and  is  such  as  would  prove  of  good 
service  in  the  treatment  of  sewage  or  other  polluted  waters,  for 
the  production  of  an  efiluent  containing  no  suspended  matter, 
and  in  a  safe  condition  to  be  run  into  rivers  without  causing 
pollution. 

A.  Norman  Tate  &  Co., 

Analytical  and  Consulting  Ckemisti. 

These  sewage  works  are  situated  on  the  River  Mersey  about 
two  miles  below  Stockport,  and  within  the  jurisdiction  of  the 
Joint  Rivers  Committee  of  the  Mersey  and  Irwell  (and  situated 
opposite  to  the  Stockport  sewage  works,  of  which  Mr.  Deacon 
is  the  Engineer).  This  Committee  is  the  prosecuting  body 
in  the  Mersey  and  Irwell  watersheds,  and  it  speaks  volumes 
in  favour  of  this  process  of  filtration  that  these  sewage  works 
have  neither  been  warned  nor  prosecuted  for  river  pollution 
since  these  filters  have  been  at  work  (since  October  1893). 

And  now  a  few  words  with  regard  to  the  permanency  of  the 
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effluent  produced  by  the  magnetite  filter.  I  have  samples  here 
to-day  taken  last  October.  They  are  as  pure  and  smell  as 
sweet  as,  in  fact  sweeter  than,  many  drinking  waters.  They 
have  undergone  no  secondary  decomposition  whatever ;  on  the 
contrary  samples  of  the  sewage  before  filtration  taken  at  the 
same  time  smell  vilely  and  have  set  up  fungoid  growths. 

I  have  gone  very  carefully  into  the  composition  of  magnetite 
and  I  find  that  its  proper  designation  should  be  a  ferrosoferric 
oxide  or  a  magnetic  oxide  of  iron  represented  by  the  symbols 
f>  Fe304,  that  is  FeO  (Ferrous  Oxide)  plus  FcgOg  (Ferric 
Oxide)  combined  in  the  proportions  of  6  Fe304. 

One  cubic  yard  of  magnetite  spread  out  will  cover  an  area  of 
eight  yards,  seven  inches  in  depth,  and  this  is  the  depth  which 
has  been  considered  necessary  for  normal  sewage  filtration,  and 
when  I  tell  you  that  this  material  is  quoted  at  about  one  half  of 
the  cost  of  any  other  filtering  medium,  you  will  be  able  to 
realise  that  it  is  not  a  costly  filtering  medium,  considering  that 
1,000  to  1,500  gallons  of  sewage  can  be  passed  through  a  yard 
per  twenty-four  hours. 

And  now  as  to  its  chemical  action  on  contaminated  sewage 
waters,  I  have  drawn  the  following  deduction  from  a  series  of 
careful  experiments. 

The  Action  of  Magnetite  on  Impurities. 

The  sewage  effluent,  after  filtration  through  magnetite, 
deposits  ferric  oxide  in  considerable  amount;  this  hydrated 
ferric  oxide  is  undoubtedly  derived  from  the  magnetite,  and  is 
present  in  the  effluent  after  filtration,  as  ferrous  carbonate 
(Fe  COg),  and  this  salt  by  absorption  of  oxygen,  in  the 
presence  of  water,  becomes  first  ferrous  hydrate,  and  lastly 
ferric  hydrate,  this  represents  the  chemical  action  of  magnetite 
upon  carbonaceous  organic  matter  in  solution  in  sewage 
effluents. 

Magnetite  is  in  appearance  very  similar  to  new  red  sandstone, 
but  instead  of  being  crystalline  is  extremely  amorphous  (porous), 
in  fact,  is  capable  of  absorbing  37  per  cent,  of  water ;  to  this 
extreme  porosity  is  due  its  power  of  practically  regenerating  its 
oxidising  power.  That  "Magnetite"  is  a  magnetic  oxide  is 
demonstrated  by  the  property  a  magnet  possesses  of  attracting 
it,  similar  to  the  attraction  of  iron  filings. 

As  to  its  oxidising  properties,  I  have  made  the  following 
experiments : — 

1.  Ked  gum  guaiacum  passed  through  magnetite  became 
blue,  showing  the  presence  of  an  ozonising  body. 

2.  Atmospheric  air  passed  over  magnetite  turned  a  red  gum 
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gnaiacam  paper  blue,  showing  that  the  oxygen  of  the  atmo- 
sphere had  been  oceltided  as  ozone. 

3.  Potable  water  passed  through  a  magnetite  filter  on  the 
addition  of  «  few  drops  of  guaiacum,  became  of  a  distinct  bloisli 
tint. 

These  experiments,  simple  in  themselves,  lead  me  con- 
clusively to  oelieve  that  we  have  in  magnetite  a  cheap  bodv 
possessing  remarkable  oxidising  properties,  which  must  in 
addition  prove  of  great  service  for  potable  water  filtration 
purposes  for  removing  organic  and  inorganic  impurities. 

For  domestic  purposes  the  efficiency  of  magnetite  may  be 
estimated  from  tne  following  tests,  which  I  have  applied  to  a 
domestic  filter  containing  two  pounds  of  magnetite : — 

One  gallon  of  water,  containing  sixty-two  grains  of  sugar  of 
lead  (acetate  of  lead)  was  passed  through;  no  trace  of  lead 
after  filtration. 

One  gallon  of  water,  containing  seventy  grains  of  sulphat<^ 
of  copper  (blue  vitriol)  was  passed  through  the  same  filter,  and 
no  trace  of  copper  could  be  found  in  the  filtered  water.  Strong 
solutions  of  Condy's  fluid  (permanganate  of  potash)  and  litmus 
were  completelv  decolorised  by  the  same  filter. 

The  same  filter  I  then  thoroughly  washed  in  water,  and  on 
testing  this  no  trace  of  the  respective  poisons  passed  through 
could  be  found,  showing  that  a  distinct  chemical  change  had 
been  brought  about  by  the  magnetite,  and  further  of  greater 
importance,  the  magnetite  retained  the  various  impurities 
passing  through  it,  in  an  insoluble  form,  hence  the  impossibility 
of  the  contamination  of  drinking  water,  caused  by  overworke<l 
charcoal  (in  fact  all  filters  in  which  carbon  exists),  giving  u]> 
the  various  impurities  which  it  has  removed.  Why  tnis  should 
be  so  is  unknown,  but,  nevertheless,  is  admittedly  a  physical 
fact,  common  to  all  charcoal  filters. 

Magnetite  and  Lead  Poisonino. 

What  is  meant  by  lead  poisoning  ?  Simply  this :  The  water 
supply  of  a  certain  district  is  derived  from  a  source  (generally 
])eaty  soiU  which  contaminates  the  water  with  an  acid  having 
the  property  of  dissolving  lead  pipes,  and  this  contaminated 
water,  after  standing  in  the  lead  service  pipe  for  a  few  hours, 
contains  sufficient  lead  to  constitute  a  poisonous  dose. 

I  have  filtered  contaminated  acid  peaty  water  through  mag- 
netite; its  property  of  dissolving  lead  was  entirely  removed. 
No  filtration  through  sand  or  gravel  will  remove  the  deleterious 
property,  as  is  erroneously  imagined  by  many ;  or  in  the  alter- 
uati\'e,  the  water  containing  lead,  drawn  from  the  tap^  I  have 
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thoroughly  purified  by  passing  through  magnetite  in  a  domestic 
filter. 

The  advantages  claimed  for  magnetite  for  filtration  of 
polluted  water  and  sewage  over  other  filtering  media  are  as 
follows : — 

1.  Permanence;  it  requires  no  renewal. 

2.  The  property  it  possesses  of  rarifying  itself. 

3.  Magnetite  contams  no  carbon  liable  to  become  choked  by 
impurities. 

4.  Efficiency  in  removing  the  first  form  of  impurities, 
whether  vegetable  or  mineral. 

5.  The  worst  sewage  or  waste  waters  after  precipitation,  and 
passing  through  magnetite,  fulfil  the  requirements  of  the  Rivers 
Pollution  Prevention  Act,  1876. 

6.  Magnetite  can  be  laid  down  and  used  in  conjunction  with 
any  precipitant  which  removes  matter  in  suspension,  and  does 
not  add  deleterious  matter  in  solution  to  the  effluent  to  be 
filtered. 

The  Mode  op  Application  of  Magnetite  to 

Sewage  Filtration. 

Many  filter  beds  in  use  in  this  country  are  constructed  on  the 
principle  that  rapidity  of  filtration  is  fatal  to  thorough  purifica- 
tion, and  in  many  cases  filter  beds  are  constructed  to  filter 
800  gallons  per  yard  of  filtering  area  per  twenty-four  hours ; 
this  means  that  an  enormous  area  of  filters  is  necessary,  and  in 
order  to  retard  rapidity  the  filter  is  constructed  somewhat  as 
follows : — 

Varying  from  18  to  9  inches  of  fine  sharp  sand ;  18  inches  of 
filtering  medium  and  coarse  sand ;  6  inches  of  coarse  sand ;  4 
inches  of  fine  rubble;  4  inches  of  coarse  rubble;  resting  on 
perforated  sanitary  tiles,  and  the  outlet  of  these  filters  is 
governed  by  a  valve  for  the  purpose  of  checking  the  free  flow 
of  the  effluent. 

Flocculent  and  suspended  matter  will,  in  course  of  time,  find 
their  way  through  these  layers  of  media  (however  perfect  the 
arrangement  may  be  for  upward  washing  of  the  filter),  as  after 
the  suspended  matter  has  passed  down  a  few  inches  from  the 
surface,  upward  flushing  will  not  remove  it,  and  this  solid 
matter  will  eventually  come  to  rest  in  the  layer  of  sand  imme- 
diately  above  the  rubble  and  completely  choke  up  the  filter. 
No  amount  of  flushing  will  remove  this,  and  short  of  taking  out 
the  sand. and  washing,  there  is  no  possible  means  of  cleansing, 
and  an  additional  cause  of  the  clogging  of  filters  as  described 
above  is  the  weight,  when  wet,  of  tne  sand,  compressing  the 
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lower  sand  and  media  to  such  an  extent  that  it  becomes  almost 
impervious  to  the  percolation  of  water. 

The  Magnetite  Filtering  System  reverses  the  present  order 
of  things,  combining  rapidity  of  filtration  and  a  decreased  filtra- 
tion area,  with  a  production  of  a  pure  and  innocuous  effluent,  at 
half  the  cost  of  any  filtration  scheme  now  in  vogue. 

The  filter  is  constructed  with  only  2^  to  8  inches  of  top  sand 
to  retain  suspended  matter ;  this  slight  depth  of  sand  admits  of 
frequent  upward  flushing,  and  the  weight  of  the  sand  is  not 
sufficient  to  cause  any  impact  of  the  strata  below  it.  The 
magnetite  is  of  the  size  of  peas  and  beans,  and  is  mixed  with 
small  pebbles  of  a  similar  size,  1  foot  of  magnetite  to  6  inches 
of  pebbles ;  below  this,  4  inches  of  similar  sized  pebbles,  resting 
on  4  inches  of  coarse  gravel ;  and  lastly  perforated  tiles. 

A  filter  constructed  as  above  will  fitter  2,000  gallons  per 
superficial  yard,  per  24  hours,  and  the  effluent  after  filtration  I 
have  found  to  answer  the  requirements  of  the  Rivers  Prevention 
Pollution  Act,  provided  the  greater  portion  of  the  solid  matter 
in  the  sewage  or  waste  water  to  be  filtered,  has  before  filtration 
been  removed  by  subsidence  or  precipitation. 

I  have  used  different  precipitants  in  conjunction  with 
magnetite ;  different  sewages  require  different  precipitants,  but 
the  effluent  from  all  can  be  filtered  through  magnetite  with  the 
production  of  a  satisfactory  effluent. 

The  question  naturally  arises,  why,  with  such  rapidity  of 
filtration,  should  there  be  such  perfect  purification  with 
magnetite  in  comparison  with  slow  filtration,  and  the  use  of 
other  oxidising  media  ?  The  answer  is  that  the  simple  magnetic 
oxide  of  iron  has  a  far  greater  purifying  action  on  noxious  im- 
purities than  when  combined  with  carbon  or  other  metals. 

This  is  due  in  a  great  measure  to  its  extreme  porosity,  on 
which  its  magnetic  property  depends  solely.  No  iron  ore 
possesses  the  power  of  occluding  oxygen  from  the  atmosphere, 
unless  it  be  a  magnetic  oxide,  and  this  power  varies  in  pro- 
portion to  the  pon>sity  of  the  particular  magnetic  oxide,  this 
practically  means  that  the  more  porous  a  magnetic  oxide,  the 
greater  the  power  of  revivifying  itself  after  it  has  become 
exhausted  of  its  oxygen,  by  contact  with  organic  or  inorganic 
impurities  present  in  foul  waters. 

Hitherto  great  difficulty  has  been  experienced  not  only  in 
producing  at  a  minimum  cost  an  effluent  from  sewage  complying 
with  the  requirements  of  the  Rivers  Prevention  Pollution  Act, 
but  manufacturers  have  been  unable  to  produce  a  satisfactory 
effluent  from  their  waste  waters,  even  after  the  solid  matter  in 
suspension  has  been  removed  by  efficient  precipitants.  I  hare 
filtered  manufacturers*  waters  from  dye  works,  bleach  works, 
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and  wool  scourers'  waste  (after  precipitation)  through  magnetite, 
and  in  every  case  have  produced  an  effluent  equal  to  spring 
water  in  appearance,  provided,  of  course,  that  the  magnetite 
filter  has  a  sufficient  rest  allowed  it  for  aeration  purposes. 

Owing  to  the  ever  increasing  pollution  of  our  rivers,  manu- 
facturers desiring  a  supply  of  clean  water  have  been  compelled 
to  use  town's  water  at  a  great  expense.  I  have  taken  the 
River  Irwell  water  from  Manchester,  which  is  considered  the 
foulest  in  the  civilised  or  uncivilised  world,  and  after  a  rapid 
filtration  through  six  inches  of  magnetite  I  produced  a  clear 
sweet-smelling  water  fit  for  the  most  delicate  manufacturing 
purposes. 

The  late  Dr.  Angus  Smith,  of  Manchester,  succeeded  in 
purifying  sewage  by  filtration  through  a  thin  slab  of  new  red 
sandstone,  the  gi*ains  of  magnetic  oxide  of  iron  present  in  the 
sandstone  being  the  active  purifying  agent. 

In  conclusion,  one  of  the  most  momentous  questions  of  the 
day,  especially  here  in  Lancashire,  is  the  purification  of  our 
sewage  and  manufacturers'  waste  waters,  which  at  last  has 
been  rendered  an  almost  absolute  necessity  in  connection  with 
the  Manchester  Ship  Canal,  which  I  visited  lately  in  its  non- 
tidal  lengths  and  which  I  can  only  describe  as  a  sink  of  iniquity. 
We  need  no  chemical  analysis  to  convince  our  noses  as  to  its 
detrimentality  to  health,  we  can  never,  I  fear,  hope  to  see  it  a 
clear  pellucid  stream,  but  we  fervently  trust  that  in  no  great 
length  of  time  every  effort  will  be  made  to  lessen  its  numerous 
sources  of  pollution.  When  one  considers  the  millions  of 
inhabitants  residing  on  its  tributaries  the  task  appears  gigantic, 
but  the  sources  if  taken  separately  can  be  dealt  with  by  modern 
science,  and  under  this  category  I  think  that  the  system  of 
which  I  have  spoken  to-day  should  be  included,  and  moreover, 
that  it  is  one  wnich  will  commend  itself  to  your  best  attention, 
not  only  on  the  ground  of  efficiency,  but  also  on  the  question  of 
cost. 

[For  disoASsion  aii  thU  paper  see  page  688.] 


"  LowcocVe   System  of  Sewage    Filtration^^*    by    Sidney    R. 

LowcooK,  A!ssoc.M.InstC.E. 

As  a  working  model  of  a  filter  constructed  on  this  system  was 
exhibited  in  the  Exhibition  held  by  the  Institute  at  Liverpool, 
a  description  of  the  principles  involved  in  the  construction  and 
working  may  be  of  interest. 
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Filtration  was,  until  recently,  generally  considered  to  be  a 
mere  mechanical  straining,  removing  the  mattere  in  suspension, 
but  it  has  now  been  abundantly  proved  that,  besides  removing 
these  matters  and  straining  the  liquid,  a  filter  under  proper 
conditions  also  promotes  chemical  purification  of  the  dissolved 
organic  impurities,  and  is,  in  fact,  the  only  commercially  practic- 
able method  by  which  they  can  be  removed. 

The  Local  Government  Board,  in  many  cases,  recognises  this 
fact  by  insisting  on  the  application  of  the  effluent  from  any 
system  of  sewage  disposal  to  land  as  a  final  process. 

In  cases  where  works  have  been  constructed  without  land 
treatment,  the  final  processes  of  purification  take  place  in  the 
river  or  stream  into  which  the  effluent  is  discharged  when  there 
IS  sufficient  dissolved  oxygen  in  the  water  to  support  them,  and 
the  purifying  agencies  are  the  same  whether  the  action  takes 
place  in  the  river,  in  land  under  broad  irrigation,  or  in  a  filter. 

These  agencies  are  now  known  from  the  researches  of  Messrs. 
Schloesing  and  Miintz,  Warington,  Winogradsky,  Munro,  and 
others,  to  be  biological  in  character  and  tlie  cycle  of  operations 
which  takes  place  when  sewage  or  other  manure  is  applied  to 
porous  aerated  soil  is  as  follows : — ^The  organic  matter  is  decom- 
posed by  the  action  of  micro-organisms  and  is  dissolved  and 
carried  in  solution  into  the  soil,  where  it  is  converted  by  bacteria 
in  their  life  processes  into  nitrites  and  nitrates,  and  is  then  in  a 
fit  state  to  be  assimilated  by  vegetation. 

These  nitrifying  bacteria  are  the  most  important  factors  in 
the  process,  and  to  promote  their  growth  and  efficiency  several 
conditions  are  necessary.  Light,  air,  and  temperature,  all  exert 
an  influence  upon  them,  but  by  far  the  most  important  is  air. 
Perfect  nitrification  can  only  be  effected  in  the  dark  and  in  the 
presence  of  an  ample  supply  of  air.  Heat  up  to  a  certain  limit 
(about  90**  Fahrenheit)  encourages  their  growth  and  efficiency, 
while  cold  retards  it,  although  after  nitrification  is  once  set  up, 
the  temperature,  within  reasonable  limits,  does  not  exercise  a 
very  appreciable  influence. 

Another  important  condition  is  the  presence  of  a  proper 
(juantity  of  a  salifiable  base  for  the  nitric  acid  produced  to 
combine  with,  as  if  the  supply  of  base  is  insufficient  nitrifica- 
tion is  incomplete,  if  in  excess,  it  will  not  start. 

It  is,  therefore,  desirable  that  the  sewage,  or  effluent,  before 
filtration  should  be  very  slightly  alkaline  so  as  to  provide  the 
necessary  base.  Time  is  an  important  consideration,  as  the 
bacteria  cannot  perform  their  work  instantaneously,  and  it  is 
evident,  therefore,  that  a  sufficient  period  must  be  allowed  for 
the  sewage  in  passing  through  the  filter  to  be  sufficiently  acted 
u]X)n.     This  period  will  be  longer  in  a  new  filter  than  in  one 
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which  has  become  accustomed  to  its  work,  as  a  considerable 
time  is  occupied  in  the  cultivation  of  the  bacteria,  but  when 
once  the  nitrification  has  been  thoroughly  set  up  the  process  is 
extremely  rapid. 

Although,  as  already  pointed  out,  nitrification  will  take  place 
in  river  water,  it  will  only  proceed  very  slowly  unless  there  is  a 
rapid  renewal  of  the  dissolved  oxygen,  and  for  this  reason 
nitrification,  in  a  more  or  less  stagnant  solution,  can  never  pro- 
ceed so  rapidly  as  in  a  solution  which  moistens  an  aerated 
porous  solia. 

The  filter  under  consideration  has  been  designed  to  endeavour 
to  promote  the  necessary  conditions  in  a  practical  manner  and 
thereby  reduce  the  space  required  to  the  smallest  possible 
limits. 

The  matters  in  suspension  are  precipitated  from  the  sewage 
before  its  application  to  the  filter,  to  prevent,  as  far  as  possible, 
the  clogging  of  the  surface.  The  sewage  is  then  run  on  to  the 
surface  of  the  filter,  the  top  layer  of  which  is  of  sand  which 
retains  any  matters  left  in  suspension,  and  only  permits  the 
liquid  to  pass  slowly  down  into  the  body  of  the  filter. 

After  passing  through  the  sand  the  liquid  travels  somewhat 
faster  in  thin  films  over  the  grains  of  the  coarser  material 
below,  and  thus  presents  an  enormous  surface  to  the  purifying 
orgauisms  and  to  the  air  contained  in  the  interstitital  spaces. 

The  air  is  supplied  continuously  into  the  body  of  the  filter  by 
a  blower  which  discharges  it  through  perforated  pipes  into  a 
specially  porous  layer  in  the  upper  part,  from  which  it  is  dis- 
tributed through  the  whole  filter  and  passes  down  and  out  with 
the  purified  liquid  through  the  under-drains. 

The  result  of  this  is  that  the  aeration  which  is  the  all- 
important  feature  in  filtration  is  rendered  entirely  independent 
of  the  surface,  the  filter  is  worked  continuously  and  the  depth 
can  be  increased  and  the  necessary  area  thus  reduced. 

At  the  same  time  the  ample  supply  of  air  prevents  the  de- 
oxidizing of  the  nitrates  already  formed,  a  process  which,  in  the 
absence  of  air  and  the  presence  of  organic  matter,  proceeds  far 
more  rapidly  than  the  nitrification  process. 

Frost  does  not  affect  the  operation  of  the  filter,  except  in  a 
very  small  degree  by  lowering  the  temperature  and  thus  reduc- 
ing the  action  of  the  bacteria,  as  the  surface  is  always  covered 
with  a  sufficient  depth  of  sewage  to  prevent  its  being  frozen, 
and  the  sewage  can  pass  under  any  ice  formed  and  down 
through  the  filter  without  hindrance. 

The  surface  is  divided  up  into  small  areas  by  divisions 
extending  a  short  distance  below  the  top  layer  of  sand.  The 
liquid  to  be  filtered  can  thus  be  diverted  at  will  from  any  of 
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these  spaces  bj  shutting  down  the  sluices  in  the  divisions,  so  as 
to  allow  of  the  surface  of  any  section  or  sections  being  cleaned, 
without  interfering  with  the  working  of  the  lower  part  of  the 
filter. 

Of  course  the  more  efficient  the  preliminary  precipitation  the 
less  frequently  this  cleansing  has  to  be  peirormed,  bat  its 
neglect  does  not  impair  the  purity  of  the  effluent.  If  the 
surface  is  allowed  to  become  clogged  the  quantity  passed  is 
reduced,  but  the  time  occupied  in  passing  is  increased  and  the 
purity  of  the  resulting  effluent  is  increased  also. 

The  preliminary  tank  treatment  of  the  sewage  is  not  particu- 
larly referred  to  as  the  filter  can  be  worked  with  any  good 
system  of  tanks.  That  shown  in  the  model  is  merely  a  modifi- 
cation of  the  Dortmund  Tanks  and,  as  such,  calls  for  no  special 
remark.  The  only  points  to  be  observed  are  that  the  chemicals 
and  treatment  used  must  not  be  of  an  antiseptic  nature,  and  the 
effluent  leaving  the  tanks  should  be  slis^htly  alkaline.  It  is 
found  that  with  a  filter,  as  shown,  3  feet  deep,  100  gallons 
of  normal  sewage  can  be  very  efficiently  purified  per  square 
yard  per  24  hours,  and  by  increasing  the  depth  of  the  filter  the 
quantity  treated  can  be  proportionately  increased. 

In  the  filtration  of  water  as  at  present  practised,  the  surface 
only  appears  to  support  the  purifying  bacteria,  but  the  anthor 
would  suggest  that  this  is  because  it  is  the  only  portion  of  the 
filter  that  can  obtain  any  oxygen,  and  that  by  the  aeration  of 
the  body  of  the  filter,  the  nitrification  can  be  effected  through- 
out its  whole  depth.  That  it  does  not  depend  on  the  mechanical 
straining  effected  by  a  film  on  the  surface  is  shown  by  an  experi- 
ment of  the  Massachusetts  State  Board  of  Health  in  filtering 
sewage  through  a  filter  composed  of  gravel  stores  as  large  as 
beans. 


[7  Aw  discussion  applies  to  papers  by  Mr.  W.  Darley  and  Mr. 

S.  E.  LowcocK.] 

Mr.  Councillor  Ceulbles  H.  Bsloe  (Liverpool)  said  he  bad  listened 
with  a  very  great  deal  of  interest  to  Mr.  Darley's  paper,  because  he 
practically  used  the  very  same  words  which  he  (Air.  Beloe)  had 
used  himself  so  frequently  with  reference  to  filtration.  There  vas 
no  doubt  whatever  that  it  was  by  the  adoption  of  some  porous 
material — which  Mr.  Darley  called  magnetite  but  which  he  (the 
speaker)  called  polarite — ^that  the  work  was  accomplished.  By  the 
latter  system  he  arrived  at  a  satisfactory  result  in  the  purification  of 
sewage  water.  The  only  point  on  which  he  would  like  to  take  some 
exception  to  Mr.  Darley  s  statement  was  as  to  the  extraordinarT 


BisoussiON.  689 

rapidity  with  which  he  claimed  to  have  filtered  at  Heaton  Norris. 
With  regard  to  the  other  paper  he  also  thoroughly  endorsed  every 
word  the  author  had  uttered  with  reference  to  the  advantage  of 
aerating  filters  in  the  manner  in  which  he  proposed,  and  he  (Mr. 
Beloe)  thought  he  could  show  him  filters  laid  down  under  his  super- 
vision almost  identical  with  that  spoken  of  by  Mr.  Lowcock. 

The  Pbesidbnt  of  the  Section :  Do  you  use  artificial  pressure  ? 

Mr.  C.  H.  Belob:  No,  but  I  have  used  filters  constructed  in 
almost  the  same  way  as  those  constructed  by  Mr.  Lowcock,  and  I 
can  speak  of  the  advantage  of  the  system  of  aerating  filters.  With 
regard  to  the  decolorising  powers  of  magnetite  or  polarite,  it  is  very 
remarkable  as  exemplified  in  the  filtration  of  the  Vyrnwy  Water  at 
Oswestry.  There  is  no  doubt  that  where  peaty  water  is  used  a 
material  of  the  kind  should  be  introduced,  not  only  for  the  purpose 
of  removinoj  the  colour,  but  also  the  peaty  acid  which  has  such  an 
injurious  effect  upon  lead  pipes. 

Mr.  Sterhouse  said  that  ma2:netite  was  a  very  useful  substance 
if  it  did  all  the  things  claimed  for  it  by  Mr.  Darley. 

Mr.  J.  R.iDGLiFFE  (Todmorden)  asked  what  became  of  the  poison- 
ous part  after  passing  through  the  magnetite  ? 

Mr.  ScuBDEB  (Manchester)  stated  that  the  table  as  to  the  analysis 
of  the  raw  sewage  was  very  misleading,  and  he  protested  against  its 
being  placed  before  the  members. 

The  PEEsiDsyT  of  the  Section  (Mr.  Q-.  F.  Deacon)  said  it  would 
be  unfortunate  if  it  should  go  forth  that  the  acids  which  actually 
exist  in  the  waters  used  from  u.  lind  moorlands  for  water  supplies 
generally  were  not  sufficiently  nmDved  by  ordinary  sand  filters  to 
prevent  lead  poisoning.  He  had  no  doubt  it  was  a  fact  that  they 
could  put  acids  into  uater  which  would  not  be  sufficiently  removed 
in  that  way,  but  he  was  speaking  of  the  ordinary  waters  taken  from 
mountain  districts,  and  in  those  cases  sand  filters  did  prevent  the 
action  upon  lead  which  caused  lead  poisoning. 

Mr.  W.  Darlet  (Basford)  said  that  with  regard  to  the  lead  poison- 
ing he  did  not  propose  to  speak  of  it  as  an  expert,  but  all  he  could 
say  was  that  he  had  got  rid  of  it,  as  the  lead  became  insoluble. 

The  President  of  the  Section  :  That  is  a  totally  different  thing. 

Mr.  Dablby  said  that  the  analysis  referred  to  had  been  mad 3  by 
Messrs.  Norman  Tate  <fc  Co.  of  Liverpool,  one  of  the  first  analysts, 
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SECTION  III. 


CHEMISTRY,  METEOROLOGY,  AND  GEOLOGY. 


PAPERS  AND  DISCUSSIONS. 

"  The  Application  of  Electrolytis  to  the  Detection  of  Mineral 
Poi807is"  by  Charles  A.  Kohn,  Ph.D.,  B.Sc,  Lecturer 
on  Organic  Chemistry,  University  College,  Liverpool. 

ABSTRACT. 

Thb  advances  in  electrolytic  analysis  during  recent  years  have 
had  reference  to  quantitative  methods  only,  and  the  value  of 
these  latter  for  qualitative  work  has  been  to  some  extent  over- 
looked. These  methods  are  of  special  value,  and  can  be  applied 
with  marked  advantage  to  the  detection  of  mineral  poisons  in 
cases  of  medical  and  medico-legal  inquiries.  They  do  not 
supersede  the  ordinary  methods  of  qualitative  analysis,  but 
serve  as  a  final  and  crucial  means  of  identification,  and  thus 
render  it  possible  to  detect  very  small  quantities  of  poisons  with 
great  accuracy.  Amongst  the  chief  advantages  are  the  freedom 
from  contamination  with  impure  reagents  and  the  fact  that  the 
methods  can  be  rendered  approximately  quantitative  whenever 
desired.  The  application  of  the  methods  to  the  detection  of  anti- 
mony, mercury,  lead,  copper,  and  cadmium  has  been  investigated. 
In  all  cases  it  is  possible  to  detect  the  presence  of  one  ten- 
thousandth  part  of  a  gramme  of  the  metal  with  certainty  or 
one  part  in  150,000  parts  of  solution,  this  degree  of  delicacy 
being  considerably  greater  than  it  is  possible  to  attain  with  the 
ordinary  methods  employed.  In  presence  of  organic  matter 
the  electrolytic  methods  can  also  oe  applied,  the  experiments 
made  on  the  detection  of  the  above  metals  in  urine  having 
shown  very  conspicuous  advantages  both  in  regard  to  accuracy 
and  certainty. 


The  Pbbsidbwt  of  the  Section  (Dr.  Thomas  Stevenson)  said  the 
paper  was  highly  practical  and  of  great  importance.  He  observed 
present  several  experienced  gentlemen,  and  he  would  like  to  hear 
their  remarks  upon  it. 
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Sir  Charles  Camebon  (Dublin)  rose  to  express  the  very  high 
opinion  he  entertained  as  to  the  value  of  the  inicrometrical  examiiia- 
tion  for  poisons  which  the  author  of  the  paper  had  brought  before 
them,  and  had  explained  in  a  clear  and  convincing  style.  He  (the 
speaker)  had  ver}'  often  to  make  a  minute  examination  for  metals  in 
various  matters,  and  he  had  himself  been  quite  dissatisfied  with  the 
quantitative  results  arrived  at  by  the  colori metrical  methods.  He 
had  never  been  quite  satisfied  that  they  were  accurate.  He  tbou<;ht 
Dr.  Kohn  had  proved  his  process  to  be  an  accurate  one,  and  he  (the 
speaker)  should  in  the  next  examination  he  had  to  make  of  water  or 
any  other  material  for  minute  quantities  of  metals  certainly  give  a 
trial  to  what  appeared  to  him  an  excellent  method.  It  might  Ik- 
considered  that  the  paper  \*us  not  one  representative  of  the  procet»d- 
ings  of  the  Congn\ss,  but  he  thought  from  nn  historical  point  of  view 
it  had  some  reference  to  the  question  of  public  health.  For  example, 
about  300  years  ago  there  flourished  a  monk,  Basil  Valentine,  who, 
anxious  to  improve  the  condition  of  his  brother  monks,  tried  upon 
t  hem  a  substance  he  had  discovered ;  no  doubt  against  the  \vi»]i  of 
his  brethren,  and  in  fact  he  dared  say  it  expedited  their  funeral 
obsequies  by  a  considerable  period  of  time.  The  substance  whose 
sanitary  effects  Basil  tried  upon  liis  brother  monks  had  e>er  since 
been  known  as  antimony,  a  c  irruption  of  antimoine.  He  (^ir 
Charles)  believed  it  was  no  more  injurious  to  monks  than  to  other 
tixeiiiplary  societies.  It  was  very  desirable  to  determine  minute 
quantities  of  antimony  in  paiticular  organs  of  the  body,  as  in  the 
liver  and  kidneys,  and  in  toxological  cases  no  one  knew  better  than 
the  President,  who  had  enormous  experience  in  the  determination  of 
all  kinds  of  poisons,  that  such  a  process  as  that  described  by  Mr. 
Kohn  must  possess  a  high  decree  of  interest  for  the  toxicologist.  He 
(Sir  Charles)  had  listened  w  ith  great  pleasure  to  the  admirable  paper, 
and  he  was  sure  every  toxicoh)gist  would  agree  with  him  that  at  all 
events  their  thanks  were  specially  due  to  the  Doctor  for  having 
brought  before  them  these  intei^esting  demonstrations. 

i\ir.  Edward  Davies,  F.C.S.  (Liverpool),  said  that  in  listening  to 
the  paper  he  was  reminded  of  a  mistake  made  forty  }ears  ago  in 
relvirig  upon  colorimetrica,l  tests.     A  sample  of  water  was  sent  to  be 
anal\  sed,  and  it  whs  returned  from  the  sulphuretted  hydrogen  test 
as  containing  a  given  quantity  of  lead.     The  reply  was  sent  hack 
that  that  was  scarcely  possible  as   the  water   only  ran   for  about 
18  inches  through  a  lead  pipe.      A  large  quantity  of  water  was 
evaporated,  and  though  he  was  ni»t  quite  certain  whether  it  was 
electrically  deposited  on  an  iron  wire  he  did  know  that  cofjper  was 
the  metal  which  was  present.      If  they  had  only  had  Dr.  Kohn^s 
method  they  could  have  done  it  more  rapidly,  and  on  applying  it  to 
the  original  water  have  avoided  falling  into  error.      The  water  in 
question  came  from  Alderley  Edge,  where  it  was  kno^^'n  that  the 
sandstone  was  impregnated  with  copper  compounds,  and  so  the  origin 
of  the  CO]  per  was  easily  explained.     Although  for  some  time  he  bad 
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used  an  apparatus  similar  to  that  described  by  Dr.  Kobn  in  the 
d  'positing  of  copper,  still  he  was  very  much  indebted  for  the  Doctor's 
derails  with  regard  to  the  deposition  of  the  other  metallic  poisons. 
He  had  great  pleasure  in  seconding  the  vote  of  thanks  to  Dr. 
Kohn. 

Dr.  Alfred  Hill  (Birmingham)  said  he  could  endorse  all  that  had 
been  said,  and  add  his  tribute  of  admiration  to  the  ability  and 
experience  displayed  by  the  author  of  the  paper,  and  for  the  very 
lucid  manner  in  which  the  results  had  been  placed  before  them.  The 
paper  was  so  far  new,  as  it  went  into  the  iletermination  of  minute 
quantities  of  metals.  No  doubt  many  chemivSts  had  applied  the 
method  in  ordinary  analysis,  and  he  had  made  it  a  rule  to  determine 
copper  in  solution  in  an  apparatus  precisely  of  that  kind  which  was 
most  delicate  and  satisfactory.  Dr.  Kohn  harl,  however,  conferred  a 
great  ser^dce  upon  them  in  bringing  the  matter  of  minute  quantities 
before  them. 

The  Pebsidbnt  of  the  Section  (Dr.  Thomas  Stevenson)  was  sure 
all  would  agree  in  cordially  endorsing  the  vote  of  thanks  to  Dr.  Kohn. 
The  paper  had  been  to  him  one  of  extreme  interest,  because  he  had 
often  to  endeavour  to  detect  minute  quantities  of  poisons.  The  inform- 
ation afforded  would  be  of  adclitional  interest  in  guarding  the  public 
health,  because  it  was  often  of  importance  to  the  physician  and  others 
to  be  able  to  ascertain  the  presence  of  minute  quantities  of  the  various 
substances  in  different  articles  of  medicine,  especially  where  only 
small  quantities  have  to  be  operat^ed  upon,  and  where  great  accuracy 
was  desired.  It  would  also  be  of  u-^e  to  the  sanitarian,  for  thev  had 
heard  udth  interest  how  applicable  this  method  was  to  the  detection 
of  poisonous  metals  in  water,  &c.  The  paper  he  might  state  to  the 
uninitiated  was  of  the  greatest  value  to  the  expert,  because  Dr.  Kohn 
had  minutely  described  the  exact  C(mditions,  the  amount  of  current, 
Ac,  wliich  yielded  the  most  favourable  results.  This  would  be  of 
value  to  those  engaged  in  these  determinations,  and  they  all  accorded 
him  their  hearty  thanks  for  his  interesting  paper. 

Dr.  C.  A.  KoHN  (Liverpool),  in  reply,  said  he  was  much  obliged 
for  the  vote  of  thanks.  He  confessed  he  felt  a  little  compunction  in 
bringing  so  technical  a  subject  before  the  Congress.  He  was  glad 
that  so  many  of  the  speakers  had  recognised  an  old  friend  in  the 
apparatus  he  had  de^^cribed.  A  good  many  chemists  had  been 
frightened  from  the  study  of  the  electrolytic  methods  of  analysis  on 
account  of  the  complexity  of  the  apparatus,  but  in  reality  most  use- 
ful applications  of  the  methods  could  be  made  with  most  simple 
apparatus.  For  without  setting  up  electrolytic  apparatus  on  a  large 
scale  so  as  to  carry  on  twenty  determinations  at  once,  the  little  piece 
of  apparatus  he  had  shown  would  do  a  good  deal  of  work,  and  by  a 
little  combination  could  be  extended  to  do  two  or  three  deter- 
minations at  once  and  thus  effect  a  great  saving  of  time.     Two 
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useful  books,  which  he  could  recommend  to  any  interested  in  the 
work,  were  "  Chemical  Analysis  by  Means  of  Electrolysis  ^  (Cksseii), 
translated  by  Herrick,  and  "  Electro  Chemical  Analysis,"  by  E.  F. 
Smith. 


On  ^^ Hygrometrical  Readings  taken  in  Cotton  Mills^  and  thiir 
Reductions^''  by  W.  W.  Midgley,  F.R.Met.Soc. 

The  observations  I  have  the  honour  of  laying  before  you  are 
made  in  consequence  of  an  inquiry  as  to  the  state  of  hamidity 
in  cotton-spinning  rooms  about  two  years  ago.  In  the  absence 
of  any  reliable  information  on  the  subject  I  was  invited  to 
make  some  investigations.  Most  of  the  hygrometrical  readings 
were  taken  from  December,  1892,  to  April,  1893,  and  con- 
tinued as  time  permitted  down  to  the  present  month,  and 
embrace  examples  of  old,  intermediate,  and  modem  types  of 
mills.  The  proprietors  gave  me  every  facility  for  carrying  out 
the  observations,  and  I  have  no  doubt  are  anxiouslv  looking 
forward  to  the  publication  of  the  results  by  Mr.  Alderman 
Dobson,  J.P.  It  would  appear  that  the  Royal  Meteorological 
Society  has  prompted  your  secretaries  to  get  me  to  furnish 
some  particulars  of  the  hygrometrical  conditions  in  cotton  mills 
to  this  Congress.  These  will  be  just  typical  selections  of  three 
mills  out  of  the  great  number  visited,  and  will  come  upon  the 
members  with  as  much  surprise  as  they  did  to  those  who 
assumed  that,  with  the  well-known  humidity  of  the  cotton 
districts  of  Lancashire,  the  humidity  inside  the  mills  would 
be  something  like  an  approximation  of  that  of  the  air  outside ; 
at  any  rate,  the  tables  may  be  submitted  as  interesting  original 
research  from  their  bearing  upon  Sanitary  Science. 

The  instniment  with  which  the  observations  were  made  was 
one  of  the  Society's  standard  pattern  of  Mason's  hygrometer, 
made  by  Mr.  Casella,  London.  In  every  ca^  the  exposure  was 
made  in  the  centre  of  the  rooms  at  4  feet  6  inches  from  the 
floor,  and  free  from  any  draft  of  strapping,  &c. 

The  following  tables  of  readings,  taken  in  a  large  modem 
mill  on  December  26th,  when  the  outside  temperature  was 
26°'8  and  the  relative  humidity  87  per  cent,  give  (a)  the 
temperature  of  the  mill,  (b)  the  temperature  of  evaporation, 
(c)  the  relative  humidity  in  the  mill,  and  (d)y  in  the  fourth 
column,  the  amount  of  humidity  allowed  by  the  "  Cotton  Cloth 
Factories  Act,  1889." 


W.    W.   MIBGLEY. 
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"B." — Another   mill,   when   the  oatslde    temperature   was 
23°'2  and  the  humidity  94  per  cent. 


Boom. 
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"  C," — A  similar  mill,  when  the  outside  temperature  was 
61®'6  and  the  humidity  87  per  cent. 


Boom. 
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"  A  "  represents  a  modern  mill  in  the  winter  months  ;  "  B  " 
an  old  mill  in  mid-winter ;  and  **  C  **  an  old  mill  during 
summer  time.  In  the  latter  table  it  will  be  seen  the  humidity 
of  the  outside  air  was  7  per  cent,  drier  than  when  "B" 
observations  were  made,  while  the  mean  of  that  in  the  work- 
rooms was  more  humid  by  8*5  percent.  This  seeming  anomaly 
is  explained  by  the  summer  temperature  being  so  much  nearer 
to  the  mill  temperature,  and  therefore  able  to  support  a  greater 
weiglit  of  aqueous  vapour.  It  should  be  remembered  that  air 
at  32^  can  only  sustain  2*1  grains  of  vapour  per  cubic  foot  at 
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sataration  point,  whereas  at  a  temperature  of  90^  it  is  capable 
of  holding  14*8  grains. 

Mr.  Marriott,  F.R.Met.Soc.,  in  his  lecture  on  "  Moisture :  its 
determination  and  measurement/'  published  in  the  Journal  of 
The  Sanitary  Institute  for  July  last,  page  206,  referred  to  the 
Cotton  Cloth  Factories  Act,  which  in  the  interests  of  the  work- 
people fixes  the  maximum  amount  of  moisture  permitted  in  the 
workrooms  at  temperatures  varying  from  35^  to  100'^.  From 
the  fourth  column  of  figures  in  tlie  "A"  mill  it  will  be  seen 
that  the  air  in  the  rooms  did  not  contain  more  than  half  the 
legal  maximum. 

The  effect  which  such  an  atmosphere  must  have  upon  the 
health  of  those  who  have  to  endure  it  from  day  to  dav  is  a 
question  I  am  not  competent  to  give  an  opinion  upon,  but  one 
which  I  think  might  be  discussed  by  the  specialists  present. 
To  a  stranger  to  such  conditions  I  can  testify  that  it  was  very 
trying,  but  I  suppose  that  the  workpeople  have  become  some- 
wnat  acclimatized  to  it. 

I  may  further  add  that  some  firms  are  trying  to  improve 
matters  by  various  forms  of  artificial  humidifying  apparatus, 
some  by  evaporating  troughs,  and  some  by  mechanically  splitting 
up  the  water  into  fine  spray — the  latter  method,  however,  has 
an  imperfect  effect,  inasmuch  as  the  distribution  of  vapour 
throughout  the  room  is  very  irregularly  diffused ;  besides  the 
workpeople  are  very  jealous  of  any  artificial  moisture  being 
introduced.  It  seems  to  me  that  the  Act  of  Parliament  of 
1889  might  with  advantage,  alike  to  workmen  and  masters,  be 
supplemented  by  another  fixing  the  minimum  humidity  for  the 
spinning  industry. 


The  President  of  the  Section  (Dr.  Stevenson)  said  the  paper  was 
an  exceedingly  interesting  one,  and  he  hoped  some  one  would  take 
up  the  question.  He  himself  did  not  feel  competent  to  speak  as  to 
the  action  of  this  excessive  dryness  upon  the  workpeople  engaged  in 
the  mills.  It  might  be  he  had  not  special  knowledge  of  the  subject, 
that  the  excess^ive  drj-ness  which  Mr.  Midgley  had  indicated  was  as 
injurious  as  the  action  of  excessive  moisture  in  the  air.  He  might 
mention  to  those  who  did  not  understand  the  question  of  dryne^ 
and  moisture,  that  it  was  generally  considered  by  sanitarians  that  if 
there  was  H5  to  75  per  cent,  of  the  total  moisture  which  was  pos>ib]e 
to  exist  in  the  air  at  a  given  temperature,  there  was  the  proper 
amount  of  relative  humidity.  They  now  heard  of  as  little  as  30  per 
cent.      Perhaps   someone  would    throw  light   on    the   question  of 
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the  health  of  the  persons  who  worked  in  these  exceedingly  dry 
atmospheres. 

Mr.  Q-.  J.  Symonb  (London)  desired  to  express  thanks  for  the 
good  work  done  by  Mr.  Midgley.  Until  he  took  up  the  matter 
it  was  to  be  feared  that  the  observations  in  cotton  mills  were  made 
in  a  very  unsatisfactory  way.  He,  however,  investigated  matters,  and 
some  little  time  ago  read  a  paper  before  the  Koyal  Meteorological 
Society,  calling  attention  to  the  Act  of  Parliament  dealing  with  the 
subject  and  the  slip-shod  way  in  which  the  records  were  kept.  The 
paper  he  now  brought  before  them  was  one  for  which  very  good  instru- 
ments had  been  used,  and  he  gave  results  from  three  different  rooms, 
but  one  point  was  not  clear — he  had  assumed  that  everybody  knew 
the  provisions  of  the  Act  of  Parliament.  He  (Mr.  Symons)  ventured, 
subject  to  Mr.  Midglev's  correction,  to  popularise  the  matter  by 
explaining  what  he  believed  to  be  the  history  of  the  legislation 
referring  to  the  subject.  He  understood  that  it  was  desirable  in  order 
to  spin  efficiently  that  there  should  be  a  certain  amount  of  moisture  in 
the  room.  It  was  stated  that  the  workpeople  in  the  mills  suffered 
from  the  desire  of  the  manufacturers  to  have  a  very  high  temperature 
and  considerable  humidity,  which  was  supposed  to  be  unhealthy  for 
the  workpeople.  The  Act  was  passed  by  which  a  maximum  limit  was 
put  upon  the  amount  of  moisture  which  was  to  be  present  in  the 
mills  at  various  degrees  of  air  temperature.  The  present  state  of 
the  case  he  understood  was  that  tlie  result  of  accurate  observations 
made  in  these  mills  showed  not  that  the  air  was  too  damp  but  that 
it  was  too  dry.  Thus  they  came  to  the  curious  contradiction  which 
showed  how  difficult  it  was  to  interfere  in  these  matters.  It  seemed 
to  him  that  the  masters  and  operatives  might  just  as  well  have  been 
left  to  regulate  matters  for  themselves  and  that  legislative  interference 
in  the  matter,  as  in  many  others,  was  vicious  and,  if  they  could  judge 
from  the  figures  given,  entirely  in  the  wrong  direction.  He  was, 
however,  not  competent  to  deal  with  the  matter,  but  had  offered  a 
few  remarks  which  he  hoped  would  be  corrected  if  erroneous. 

Dr.  MviE  (Liverpool)  took  it  that  adter  all  the  object  of  legislation 
was  to  safeguard  in  some  way  the  health  of  the  people  who  worked 
in  mills,  and  his  object  in  rising  was  not  to  contribute  to  the  dis- 
cussion but  to  ask  from  the  medical  point  of  view  whether  Mr. 
Midgley  could  give  any  information  as  to  the  effect  of  different 
humidities  upon  the  health  of  the  workpeople.  The  scientific  aspect 
of  the  question  was  great,  but  to  his  mind  from  a  sanitary  point  of 
view  the  health  of  the  workpeople  was  still  more  important.  If 
there  could  be  weU-founded  observations  as  to  the  technical  defects 
of  the  different  degrees  of  humidity,  that  might  be  a  subject  to  guide 
them  in  future  legislation  of  the  matter. 

Dr.  Campbell  Beown  (Liverpool)  rose  to  ask  a  question  which 
he  said  might  at  first  sight  appear  to  have   nothing  to  do  with 
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of  the  manufacturer  8  desire  to  have  humidity,  and  he  thought  that 
any  feeling  on  the  part  of  the  workpeople  in  favour  of  undue  dryness 
might  he  another  illustration  of  that  reaction  against  the  saying  that  a 
little  knowledge  was  a  dangerous  thing.  He  felt  that  the  paper  must 
cause  further  inquiries  and  lead  prohahly  to  further  results.  In  the 
course  of  the  last  Session  of  Parliament  he  heard  douht  expressed 
concerning  the  figures  mentioned  in  the  Cotton  factories  Bill,  and  he 
was  sure  afler  what  had  taken  place  that  day  that  more  careful  inves- 
tigations must  be  made  and  further  experiments  tried,  so  that  the 
reading  of  the  paper  would  lead  to  valuable  results. 

Dr.  F.  E.  Adams  (Medical  Officer  of  Health,  Bolton)  said  he  took 
an  interest  in  the  paper,  if  for  no  other  reason  thao  that  the  obser- 
vations were  taken  in  a  community  of  which  he  had  charge.  Dr. 
Muir  had  asked  for  some  information  as  to  the  effect  of  life  in 
factories  upon  the  health  of  the  various  Lancashire  towns.  He  could 
only  answer  that  question  in  a  general  way  by  stating  that  in  Bolton 
at  any  rate  the  effect  upon  the  pulmonary  apparatus  was  very 
deleterious  indeed.  Not  many  weeks  ago  it  was  his  duty  to  ascer- 
tain the  precise  mortality  from  various  pulmonary  complaints  in  the 
thirty-three  great  towns  of  England  dealt  with  by  the  Kegiatrar- 
Greneral  in  his  returns.  The  proportions  of  deaths  from  bronchitis 
per  10,000  of  the  population  was  83  at  Bolton  and  37  at  Liverpool. 
These  two  towns  were,  in  this  respect,  the  worst  in  the  kingdom  for 
1893.  He  w^as  much  surprised  to  find  from  the  author's  able  paper 
that  such  a  low  degree  of  humidity  was  reached  in  the  factories 
described  by  him.  He  always  thought  the  opposite  condition  of 
things  prevailed.  Medical  men,  however,  would  tell  them  that 
which  ever  condition  prevailed — an  excessive  moisture  or  an  extreme 
lack  of  moisture — the  effect  upon  the  process  of  transpiration  in  the 
lungs  would  be  pretty  much  the  same.  The  presence  of  an  undue 
degree  of  moisture  on  the  one  hand,  or  of  an  extremes  degree  of 
dryness  on  the  other,  would  so  influence  the  lining  membrane  of  the 
air  passages  that  transpiration  would  be  impeded,  and  a  tendency  to 
disease  would  be  developed. 

Sir  Fbancis  Poavell  asked  whether,  owing  to  the  fineness  of  the 
cloth  spun,  the  temperature  in  the  mills  at  Bolton  was  not  higher 
than  in  other  manufacturing  towns. 

Dr.  Adams  said  he  feared  he  could  not  answer  that  question,  and 
he  might  mention  in  connection  with  his  inability  to  do  so  that  the 
supervision  of  the  sanitation  of  factories  had  by  recent  legislation 
been  withdrawn  from  the  Medical  Officer  of  Health  and  placed 
under  the  Factory  Inspector. 

Mr.  W.  E.  Plummeb  (Liverpool)  said  he  was  sure  Mr.  Midgley  would 
not  take  it  as  an  offence  if  he* asked  him  whether  he  was  quite  sure  that 
the  method  by  which  he  had  determined  the  moisture  in  the  atmo- 
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tions — there  were  few  instances  where  artificial  humidity  was  in 
vogue.  The  humidities  of  ihe  cotton  weaving  industry  were  purely 
artificial  and  obtained,  some  by  mechanical  processes  he  had  not 
described,  and  some  by  the  barbarous  process  of  injecting  steam  into 
the  rooms — a  very  disagreeable  process  for  the  workpeople.  Another 
way  was  to  wet  the  floors  and  allow  the  moisture  to  naturally  evapo- 
rate. But  in  the  cotton  spinning  industry  there  were  very  few  mills 
indeed  where  artificial  humidity  was  resorted  to.  They  would  observe 
that  the  very  dry  readings  were  taken  during  the  cold  of  w  inter — in 
December  and  January,  1892 — 93;  and  at  that  time  the  temperature 
of  the  outside  air  would  not  sustain  more  than  1*8  grain  of  aqueous 
vapour  per  cubic  foot.  That  was  to  say  the  air  on  entering  the  room 
of  the  mill  only  had  I'S  grain  of  water  per  cubic  foot.  By  the  tem- 
perature of  the  mill  that  air  was  expanded  but  the  vapour  was  not 
increased,  so  that  though  the  relative  humidity  of  the  air  when 
admitted  into  the  mill  might  be  90  or  96  per  cent.,  when  they  got  it 
expanded  by  heat  the  relative  humidity  was  reduced  by  something 
like  60  per  cent.  That  was  the  case  chiefly  in  winter  time.  The 
dry  conditions  prevaihng  in  cotton  mills  should  be  met  by  natural 
evaporation,  to  make  up  the  humidity  to  something  like  50  or  55  per 
cent.  Where  the  relative  humidity  was  kept  at  52  or  58  per  cent., 
and  the  temperature  at  80°  or  82^  the  workpeople  looked  livelier, 
and  as  could  be  demonstrated  by  a  microscope  the  yarn  was  stronger, 
and  in  every  respect  the  conditions  were  much  more  satisfactory 
than  \ihere  the  rooms  were  so  very  dry. 

The  Peesidbnt  of  the  Section  (Dr.  T.  Stevenson)  in  summing  up 
the  discusaion,  said  he  hoped  that  wliat  Mr.  Midgley  had  said  would 
stimulate  future  research.  He  himself  was  very  much  interested  in 
what  Dr.  Adams  said  about  the  etfect  of  excessive  dryness  and 
excessive  moisture  on  the  lungs  being  the  same.  He  recollected  an 
observation  he  made  a  good  many  years  ago.  They  all  knew  that 
if  gas  was  burnt  in  an  excessive  quantity,  people  said  tliat  a  room  got 
hot  and  caused  distress.  He  had  occasion  to  make  some  observations 
on  the  temperature  and  humidity  of  rooms  in  which  a  quantity  of  gas 
was  burned,  and  to  his  surprise  he  found  in  the  upper  parts  of  the 
room  where  there  was  a  high  temperature  a  very  high  degree  of 
dryness;  that  was  to  say  the  relative  humidity  was  small.  He  begged 
on  behalf  of  the  section  to  offer  Mr.  Midgley  their  hearty  thanks  for 
bis  extremely  valuable  paper. 
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On  ^  The  Health  of  the  Workmen  in  Chemical  Factories,^*  by 
A.  E.  Fletcher,  F.I.C,  F.C.S.,  H.M.  Chief  Inspector 
under  the  Alkali,  &c.y  Works  Regulation  Act. 

Under  the  complex  system  of  life  and  the  civilisation  of 
which  we  often  boast,  whereby  our  many  wants  are  supplied 
with  wondrous  regularity,  and  even  the  wants  themselves 
suggested,  are  we  sure  that  there  is  not  a  deep  countervailing 
shadow  of  real  wants  which  are  never  supplied,  and  of  toil  that 
is  but  ill  requited,  existing  in  the  background,  hidden  from  our 
view  ?  If  mechanical  and  chemical  processes  have  combined 
to  produce  results  which  surpass  even  the  wishes  of  a  century 
ago,  is  it  certain  that  the  cost  in  human  life  and  labour  is 
known  as  well  as  the  result  ? 

These  thoughts  are  suggested  by  the  title  of  my  paper, 
the  more  so  as  recently  public  attention  has  been  called  to  the 
dangers  to  health  to  which  some  of  the  operatives  in  chemical 
works  are  exposed. 

It  has  been  said  that  "  in  all  labour  there  is  profit " ;  it  is 
also  true  that  with  labour  there  often  is  danger.  Some  occupa- 
tions are  doubtless  more  dangerous  or  injurious  than  others. 
A  list  of  the  dangerous  ones  would  perhaps  vary  according  to 
the  habits  and  temperament  of  him  who  makes  it.  The  perils 
with  which  we  are  made  familiar  by  daily  contact  lose  their 
terror,  while  those  which  are  strange  to  us  stand  out  in 
exaggerated  outline. 

!rerhaps  my  own  position  may  be  considered  as  one  qualifying 
me  to  treat  with  the  subject  without  bias  on  either  side,  having 
as  one  of  H.M.  Inspectors  during  30  vears  been  brought  into 
close  contact  with  many  classes  of  cnemical  works,  yet  not 
made  so  intimately  familiar  with  any  one  as  to  lose  all  sense 
of  the  dangers  that  may  attend  it. 

The  following  is  a  schedule  of  the  principal  chemical  manu- 
factures with  a  statement  of  the  source  from  which  danger  or 
inconvenience  may  arise  : — 

Manufacture  or  Occupation.  Source  of  Danger, 

Sulphuric  acid ...  Acid  vapour. 

^iixnc  acicL        ...  •••  .*•  ...       ,,         ,, 

Hydrochloric  acid 

Chemical  manures       ...         


.«•         .••         *••       I,         „ 

.*.  ..a  •••  yy  19 

Venetian  red 


*■•  .a.  ..a  •••  If  ff 
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Manufajciure  or  OccwpaX 

• 

Source  of  Danger, 

Nitrate  and  chloride  of  iron 

...  Acid  vapour. 

Sulphate  of  soda 

•••       >»       ■» 

Caustic  soda    ••• 

...  Caustic  soda. 

BleachiufT  powder 

...  Chlorine. 

Tar  distilling  ... 

...  Sulphuretted  hydrogen. 

Sulphate  of  ammonia ... 

j»                   j» 

Barium  compounds     ... 

•••                       M                                  ?> 

Strontium  compounds... 

• 

•••                       »>                                  J» 

Antimony  sulphide 

• 

Sulphur  recovery  from  Alkali  waste 

•••                       »>                           •       » 

Bisulphide  of  carbon  ... 

>l                                  J  J 

Felt      ...         ...         ••. 

...  Dust. 

Flax     ••• 

•  ••             9} 

Hemp  •••         ...         ••• 

»••             >J 

Flour  or  grinding 

...             99 

Metal  grinding 

9, 

Cork  grinding... 

•  ••             99 

Mining             

••             »» 

Chromate  of  soda  or  potash 

...             99 

Fibre  separation 

...              99 

White-lead       

...  Contact  and  dust. 

Lead  smel  ting 

'••         »                 i» 

Liead  rolling    ... 

'••         j>     .            j> 

Plumbing         

•  •         »                 >j 

Type  founding 

•••         »                 >» 

Type  setting 

5>                                  « 

Pottery  glazing 

>5                                  >J 

Enamelling      

.•J                                 5> 

Phosphorus  matches   ... 

...  Phosphorus. 

Arsenic  refining 

...  Arsenic  dust 

Arsenic  colours 

»••             55                     J> 

Explosives        

..  Explosion. 

This  list  cannot  contain  the  names  of  all  chemical  manu- 
factures from  which  danger  may  arise9  either  from  the  product 
itself  or  a  bye-product9  hut  it  contains  the  principal  ones9 
those  which  from  their  commercial  importance  are  best  known. 
The  dangers  connected  with  many  of  these  trades  is  so  well 
known  and  acknowledged  that  nmch  efiPort  has  been  made  to 
mitigate  them9  and  in .  many  cases  legislative  action  has  been 
taken  to  control  thefn9*  so  as  to  protect  the  workers  and  also  the 
general  public.  The  result  of  the  manufacture  is  in  many  cases 
80  important  or  even  indispensable  to  the  welfare  of  the  com- 
munity that  there  has  been  no  wish  to  impede  its  development. 
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but  the  legislature  has  insisted  that  the  best  practicable  means 
shall  be  adopted  in  carrying  it  on,  so  that  the  least  possible 
inconvenience  should  be  experienced  from  it. 

Explosives. 

From  time  to  time  special  Acts  of  Parliament  have  been 

I)assed  for  the  protection  of  workers  in  dangerous  trades, 
^rominent  among  these  have  been  the  Explosives  Acts,  which 
control  the  operation  and  general  arrangement  for  the  manu- 
facture of  gunpowder  and  other  explosive  compounds.  The 
Acts  are  carried  out  by  an  inspector  and  assistant  inspectors, 
whose  duty  it  is  to  visit  the  factories  from  time  to  time  and 
insist  on  the  observance  of  the  rules  laid  down.  These  deal 
with  the  nature  of  the  clothing  worn  by  the  operatives,  their 
hours  of  labour,  the  position  and  construction  of  the  buildings 
their  isolation,  the  number  of  operatives  employed  in  each,  and 
in  general  the  control  of  every  detail  of  the  work  so  as  to  afford 
the  greatest  protection  to  those  engaged  in  it.  Unfortunately 
even  in  so  dangerous  an  employment  as  the  manufacture  of 
explosives  familiarity  brings  about  disregard  of  the  danger,  and 
the  operatives  may  become  careless  and  neglect  to  observe  the 
regulations  laid  down  for  their  protection.  From  time  to  time 
lamentable  accidents  have  occurred.  Unfortunately,  the  wit- 
nesses of  the  calamity  are  generally  the  victims,  and  no 
opportunity  is  given  for  ascertaining  the  causes. 

Mines. 

To  protect  the  workers  in  mines  several  Acts  of  Parliament 
have  been  framed.  These  are  enforced  by  inspectors  stationed 
throughout  the  country.  They  regulate  the  construction  of 
the  mines,  their  ventilation,  the  use  of  lamps,  etc.,  and  investi- 
gate every  complaint  of  circumstances  likely  to  conflict  with  the 
safety  of  the  miner. 

A  series  of  Factories  Acts  dealing  with  nearly  every  form  of 
concerted  labour  has  been  fmmed  with  a  view  to  the  protection 
of  the  workers  in  every  detail  of  their  employment.  The  a^ 
of  children  and  the  hours  of  their  labour  are  regulated,  the 
ventilation  of  workplaces,  the  fencing  of  machinery  and  dan- 
gerous places  are  provided  for,  and  the  observance  of  the 
rules  laid  down  is  enforced  by  a  staff  of  inspectors  under  a 
chief  inspector  appointed  by  the  Home  Office.  In  these  opera- 
tions the  operatives  are  exposed  to  mechanical  dangers  inherent 
to  the  work  in  hand.  Some  industries  are  rendered  injurious 
in  consequence  of  the  character  of  the  materials  dealt  with. 

Under  the   Factories  Acts    special  regulations   have  been 
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framed  with  regard  to  the  condact  of  white-lead  works,  phos- 
phorus match  works,  and  bichrome  works. 

Alkali,  &c.,  Works  Aot. 

The  regulation  of  the  more  strictly  chemical  trades,  those 
from  which  noxious  gases  may  be  discharged,  comes  under  the 
Alkali,  &c.,  Works  Uegulation  Act.  This,  originally  designed 
to  prevent  the  escape  of  hydrochloric  acid,  in  the  initial  steps  of 
the  Leblanc  process  for  the  manufacture  of  soda  has  been 
extended  so  as  to  include  most  of  those  processes  of  manufacture 
from  which  the  noxious  gases,  given  on  the  foregoing  list, 
may  be  discharged. 

Alkali  Works. 

The  gases  which  escape  into  the  air  of  a  Leblanc  soda  works 
and  are  injurious  to  the  workers,  are,  hydrochloric  acid, 
sulphurous  and  sulphuric  acid,  and  chlorine.  Although  the 
amount  of  these  gases  which  escape  under  the  restrictions  now 
imposed  is  not  sufficient  to  be  perceived  outside  the  works,  yet 
the  workers  are  more  or  less  exposed  to  them.  With  the 
exception  of  chlorine,  the  effect  of  the  gases  named  is  not 
harmful,  when  not  present  in  excessive  quantity,  and  men 
exposed  to  their  action  for  many  years  enjoy  good  health. 
A  strong  staff  of  inspectors  under  the  Local  Government 
Board,  each  in  his  own  district,  pay  frequent  visits  to  these 
works.  Using  suitable  apparatus  they  witndraw  from  the  flues 
and  chimneys  portions  oi  the  gases  passing  away  into  the 
atmosphere  and  by  analysis  ascertain  the  amount  of  acid  or 
other  noxious  matter  contained  in  it.  Heavy  penalties  are 
exacted  when  any  is  detected  in  excess  of  the  narrow  limits 
which  have  been  laid  down. 

Blbaghing  Powder. 

The  action  of  chlorine  is  in  a  high  degree  irritating  to 
the  lungs  and  special. precautions  are  taken  by  those  who  are 
exposed  to  it.  The  men  employed  in  packing  bleaching  powder 
have  to  remain  for  a  time  in  an  atmosphere  highly  charged  with 
it.  For  their  protection  they  wear  a  respirator  composed  of 
several  folds  of  moistened  flannel.  This  kept  clean  by  frequent 
rinsing  in  water  has  been  found  more  effectual  than  other 
lighter  forms  of  respirator  which  have  been  proposed.  Mechanical 
contrivances  for  superseding  the  bleaching  powder  chamber  have 
been  proposed  but  none  have  hitherto  oeen  found  successful, 
though  now  that  dilute  chlorine  is  likely  to  be  very  extensively 
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manipulated  by  means  of  long-handled  iron  ladles.  Accidents 
liave  occurred  here  in  two  ways,  burns  may  be  caused  by  a 
splash  from  the  molten  caustic,  and  still  worse,  men  have  in 
some  cases  been  known  to  fall  into  the  pans.  These  sad  events 
liave  been  of  very  rare  occurrence  and  due  usually  to  want  of 
care,  sometimes  perhaps  to  drunkenness.  In  order  to  render  it 
in  future  impossiole  that  men  should  fall  into  the  pans,  a  rule  is 
now  enforced  to  the  effect  that  the  upper  edges  of  all  such 
boiling-down  pans  must  be  at  least  three  feet  above  the  sur- 
rounding CTound  or  gangways,  and  that  a  clear  passage  be 
maintained  around  them.  Formerly  the  pans  were  sometimes 
set  so  close  together  as  to  leave  no  room  between  them  for  a 
passage,  thus  making  it  necessary  in  passing  across  the  row 
to  step  over  the  narrow  ledge  of  brickwork  which  separated 
the  pans.  In  this  dangerous  position  a  false  step  might  lead 
to  a  sudden  accident.  Now  this  danger  is  removed  by  the 
maintenance  of  a  clear  footway  round  each  pan  three  feet 
below  the  upper  edge. 

Another  danger  to  which  workers  in  the  caustic  sheds  are 
exposed  is  that  of  receiving  a  splash  of  the  liquor  on  the  person 
or  in  the  eye.  The  best  means  of  preventing  injury  from  such 
a  source  is  the  immediate  application  of  water,  and  to  this  end 
it  is  the  rule  to  keep  a  supply  at  hand  and  a  syringe  charged 
with  water  within  reach,  so  that  in  the  rare  event  of  a  splash 
reaching  the  eye  a  rapid  douche  may  remove  all  cause  of  injury. 

Chlorate  of  Potash. 

One  of  the  products  of  the  alkali  manufacture  is  chlorate  of 
potash.  In  grinding  this  salt  the  dust  falling  on  combustible 
matter,  such  as  timber,  clothing,  &c.,  renders  them  dangerous 
in  case  of  the  application  of  fire.  Minute  special  rules  tor  the 
protection  of  the  operatives  have  therefore  been  adopted  and 
are  enforced  by  the  inspectors  under  the  Factories  Acts. 

Grinding. 

Again  in  the  grinding  department  of  the  alkali  works  the 
atmosphere  is  injurious  to  those  exposed  to  it,  in  the  same  way 
that  all  suffer  who  breathe  air  laden  with  dust.  In  this  case 
the  dust  is  carbonate  of  soda ;  it  is  not  so  injurious  as  a  less 
soluble  material.  The  workmen  may  in  a  great  measure  pro- 
tect themselves  by  a  handkerchief  drawn  over  the  face. 

Nitrous  Gas. 

Beside  the  foregoing,  which  are  the  dangerous  parts  of 
soda  works,  it  must  be  noted  that  the  times  when  sulphuric 
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acid  chambers,  Gay-Lussac  and  Glover  towers,  acid  tanks,  &c., 
have  to  be  entered  for  the  purpose  of  cleansing  or  repairs,  there 
is  danger  from  the  inhaling  of  nitrous  gas.  An  accident  of 
this  nature  unfortunately  has  occurred  at  a  chemical  facton' 
near  London  during  the  month  of  August  last.  Two  workmen 
engaged  in  repacking  a  Gay-Lussac  tower  encountered  some 
nitrous  gas,  which  produced,  after  the  lapse  of  two  or 
three  hours,  sickness  and,  in  the  case  of  one  of  the  men,  subse- 
quent death.  Such  an  occurrence  is,  however,  extremely  rare ; 
on  inquiry  I  have  not  been  able  to  hear  of  any  other  similar 
case.  The  presence  of  poisonous  compounds  of  nitrogen  has, 
however,  been  experienced  under  other  conditions,  as  where 
nitric  acid  has  fallen  on  carbonaceous  matter  in  confined  places. 
Such  dangers  have  usually  been  successfully  avoided  by  means 
of  the  free  ventilation  of  such  chambers,  tanks,  or  towers 
when  they  have  to  be  entered.  Where  it  is  necessary  suddenly 
to  enter  for  a  short  time  places  known  to  contain  poisonous 
gases,  respirators  containing  suitable  absorbents  may  be  used, 
and  such  appliances  are  now  usually  kept  ready  in  chemical 
works. 

In  thus  enumerating  the  various  dangers  which  may  be  met 
with  in  chemical  works,  it  must  not  be  thought  that  they  are 
of  constant  occurrence  ;  as  well  might  a  description  of  a  horse 
and  carriage  accident  deter  prudent  i^ople  from  walking  in  the 
streets  of  our  towns.  Each  vocation  in  life  and  each  occupa- 
tion may  be  said  to  be  beset  by  it5  own  special  danger.  From 
this  the  chemical  manufactories  are  not  exempt. 

BiGHROME  Works. 

The  workers  in  the  factories  for  the  production  of  the  bi- 
chromates of  soda  and  potash  are  liable  to  a  special  injury 
arising  from  the  dust  of  the  dry  material.  It  has  a  corrosive 
action  on  the  flesh,  and  though  it  cannot  injure  the  healtliy 
skin  of  hands  and  face,  yet  it  attacks  any  place  where  the  skin 
is  broken,  causing  a  sloughing  sore,  and  when  taken  into  the 
nostrils  is  absorbed  into  the  membrane  and  lining  of  tbe 
passages,  causing  local  injury.  At  such  works  the  men  engaged 
in  those  portions  of  the  process  where  dust  is  unavoidable 
should  guard  themselves  by  plugging  the  nostrils  with  cotton 
wool  or  by  wearing  a  suitable  respirator.  A  careful  attention 
to  cleanliness  and  frequent  washing  of  exposed  parts  will  pre- 
vent all  action  on  the  skin  or  sore  places. 

Sulphur  Begovery. 
In  connection  with  alkali  works  a  process  has  lately  been 
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introduced  for  the  recovery  of  sulphur  from  the  tank  waste. 
The  sulphur  is  liberated  in  the  form  of  sulphuretted  hydrogen, 
a  gas  well  known  to  be  highly  offensive  and  poisonous.  This  gas 
is  produced  in  enormous  quantities,  so  much  so  that  in  one  of 
the  largest  of  the  alkali  works  no  less  than  five  million  cubic  feet 
is  generated  in  the  twenty-four  hours,  but  so  effectual  are  the 
means  employed  for  dealing  with  it  and  extracting  the  sulphur 
that  no  accident  has  at  any  time  occurred  to  any  of  the  work- 
people, nor  indeed  can  the  smell  of  this  gas  be  perceived  in  the 
factory. 

Sulphate  of  Ammonia. 

The  same  gas  is  liberated  in  the  manufacture  of  sulphate 
of  ammonia,  a  process  carried  on  at  most  of  the  gas  works 
throughout  the  kingdom.  It  may  now  be  said  that  the  methods 
employed  for  the  retention  of  the  sulphuretted  hydrogen  are  so 
complete  that  the  operators  engaged  with  it  receive  no  injury 
from  its  escape,  nor  is  there  any  passing  into  the  atmosphere  so 
as  to  cause  annoyance  in  the  neighbourhood.  It  is  the  more 
interesting  to  notice  this  and  the  large  amount  of  valuable 
material  yearly  produced  from  the  liquor  of  the  gas  works,  since 
bat  a  few  years  ago  it  was  thought  impossible  to  deal  with  this 
material  without  causing  nuisance,  and  much  of  it  was  wasted 
in  consequence. 

Tar  Wobks. 

The  tar  works  have  recently  come  under  the  inspection  pro- 
vided by  the  Alkali  Act.  Here  there  are  two  prominent  sources 
of  noxious  gas  which  operate  injuriously  on  the  workpeople  em- 
ployed and  on  the  neighbourhood  of  the  works.  These  are 
the  uncondensed  gases  which  escape  from  the  end  of  the  still 
worms  and  from  the  hot  pitch  when  discliarged  from  the 
tar  stills.  Means  are  now  taken  for  effectually  preventing 
the  escape  of  these  gases,  either  by  absorbing  them  in  suitable 
liquids,  by  passing  them  through  oxide  of  iron,  or  lime,  or  by 
their  destruction  by  fire.  On  returning  to  some  of  these  works 
after  the  necessary  alterations  have  been  made  at  the  instance 
of  the  Inspector  so  that  these  gases  may  be  prevented  from 
contaminating  tlie  atmosphere,  I  have  been  met  with  the 
thanks  of  the  workpeople,  who  have  declared  that  the  factory 
was  quite  another  place  to  work  in  now  that  the  improvements 
referred  to  had  been  adopted. 
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Felt  Works. 

Allied  to  the  tar  works  are  those  for  the  manufacture  of 
roofing  felt.  Many  of  these  are  found  in  Belfast.  The  felt 
formed  into  a  continuous  sheet  is  made  to  pass  between  rollers 
through  a  tank  of  hot  gas  tar  from  which  a  volume  of  tar 
vapour  continually  rises.  As  this  takes  place  in  closed  apart- 
ments in  which  many  operatives,  both  men  and  women,  are 
employed  it  is  very  necessarj-  that  the  f^ases  should  be  coih 
densed  as  otherwise  the  atmosphere  is  rendered  highly  injurious 
and  offensive.  Efforts  are  now  made  to  accomplish  this  and 
some  success  has  been  met  with,  but  the  conditions  of  the  pro- 
blem render  it  difficult  of  solution.  Tlie  danger  of  increasing 
the  liability  to  take  fire,  adds  greatly  to  the  obstacles  in  the  way 
of  success.  On  behalf  of  the  people  employed  in  this  trade, 
however,  it  is  necessan'  that  increasing  efforts  be  made  to 
improve  the  atmosphere  of  these  places. 


White-Lead. 

Among  the  processes  of  chemical  manufacture  which  are 
injurious  to  the  operatives  employed,  must  be  mentioned  that 
for  the  production  of  white-lead.  The  old  Dutch  method 
wherein  metallic  lead  is  exposed  for  a  lengthened  period  to  the 
action  of  acetic  acid  in  a  bed  of  heating  tan  is  still  the  process 
in  general  use.  This  involves  a  continued  handling  by  the 
workers  of  both  the  metallic  lead  and  the  carbonate  or  white- 
lead.  Whether  lead  is  absorbed  by  the  skin  is  still  an  undecided 
question.  I  am  inclined  to  think  that  the  absorption  into  the 
system  is  by  means  of  the  stomach.  AH  those  who  handle 
metallic  lead  or  compounds  containing  lead  appear  to  be  liable 
to  lead  poisoning.  Among  these  may  be  enumerated  workers 
in  factories  for  the  production  of  white-lead  or  lead-colours,  or 
those  who  handle  those  materials  subsequently,  as  painters  and 
others,  those  engaged  in  lead  works  for  the  production  of  lead 
pipes  or  sheet  lead,  workers  in  lead  mines  where  the  carbonate 
is  met  with,  lead  smelters,  plumbers,  painters,  tvpe  founders 
and  type  setters,  enamellers,  pottery  glaziers.  In  all  these 
cases  the  hands  soiled  by  contact  with  the  poisonous  material 
occasionally  convey  it  to  the  lips.  The  dust  also  is  taken  in 
by  mouth  or  nostril  and  thus  may  reach  the  stomach.  The 
effects  of  this  insidious  poison  are  the  more  to  be  dreaded 
because  they  are  cumulative,  the  body  does  not  appear  to 
throw  off  the  poison  though  taken  in  small  doses,  nor  does 
it  ever  acquire  immunity  from  it^  action,  but  the  small 
accessions  seem  to  be  stored  up  until  the  symptoms  of  lead 
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poisoning  are  apparent.  So  markedly  is  this  the  case  that 
an  instance  is  on  record  where  lead  poisoning  was  brought  on 
by  the  use  of  snuff  coloured  with  chromate  of  lead.  It  there- 
fore behoves  those  who  handle  lead  or  its  compounds  to  practise 
the  greatest  bodily  clt^auliness,  to  avoid  bringing  the  hand 
while  soiled  into  contact  with  the  mouth  or  nostrils,  and  if 
exposed  to  dust  containing  a  compound  of  lead  to  keep  it,  by 
the  Tise  of  an  efficient  respirator,  from  entering  the  air  passages. 
Careful  rules  have  been  framed  and  are  enforced  under  the 
Factories  Acts,  for  the  regulation  of  white-lead  works,  such 
as  change  of  clothing  &c.,  but  perhaps  the  most  important  of 
these  is  that  for  providing  the  means  of  washing  the  hands 
and  face  of  the  operatives  on  leaving  work,  and  for  strictly 
preventing  the  partaking  of  meals  in  tne  workroom. 


Phosphorus  Matches. 

Another  trade  which  must  be  classed  as  noxious  to  the  opera- 
tives engaged  in  it  is  the  phosphorus  match  manufacture.  In 
this  there  are  two  forms  of  phosphorus  used,  namely,  the  common 
or  yellow  form  and  the  amorphorus  or  red  form.  It  is  the  for- 
mer only  that  is  noxious.  Here  again  there  is  no  evidence  that 
the  poisonous  influence  is  transmitted  by  absorption  through 
the  skiu,  but  it  is  well  known  that  it  may  enter  the  system 
through  the  mouth.  The  particulars  of  this  trade  manufacture 
have  recently  been  the  subject  of  special  inquiry  by  a  committee, 
under  the  Factories  Acts,  and  remedial  measures  have  been 
adopted.  They  are,  the  avoidance  of  the  vapour  of  phosphorus 
in  the  factories  by  the  separation  of  the  drying  stoves  from  the 
other  working  rooms,  and  the  more  rapid  extinction  of  the 
matches  whicli  are  continually  igniting  in  the  packing  rooms. 
Also  as  in  the  case  of  the  lead  works,  all  proprietors  of  match 
works  are  compelled  to  provide  washing  appliances  and  the 
workpeople  are  enjoined  to  use  them  on  leaving  work.  They 
also  are  strictly  forbidden  to  partake  of  meals  in  the  work- 
rooms. As  much  notice  has  of  late  been  taken  of  the  disease 
resulting  from  the  absorption  of  phosphorus  into  the  system,  I 
have  made  many  attempts  to  ascertain  to  what  extent  it 
prevails,  and  am  glad  to  say  that  I  have  failed  to  discover  more 
than  three  cases  which  have  occurred  in  the  United  Kingdom 
during  the  last  two  years.  I  have  seen  only  one  of  these,  but 
I  have  heard  of  the  other  two.  There  seems  to  be  good  ground 
for  belief  that  a  strict  observance  of  cleanliness  on  the  part  of  the 
operatives,  chiefly  girls,  would  prevent  the  disease  altogether. 
No   doubt  some   individuals   are   more   liable  to   be  attacked 
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by  the  pliosphcinis  than  are  others ;  those  who  are  found  to 
be  thus  susceptible  should  cease  to  expose  themselves  to  it 
when  the  earliest  symptoms  appear. 

Chemical  Manures. 

A  very  great  improvement  in  the  condition  of  the  operatives 
has  lately  oeen  efiFected  in  chemical  manure  works  where  the 
manufacture  of  superphosphate  is  carried  on.  The  process 
followed  is  that  of  mixing  finely  ground  mineral  phosphate  of 
lime  with  sulphuric  acid.  The  mixture  heats  and  a  rapid  dis- 
charge of  a  most  irritating  gas«  containing  compounds  of 
fluorine,  takes  place.  Until  lately  this  mixing  w^as  carried  on  in 
open  tubs  or  vats.  The  men  protected  themselves  as  well  33 
tney  could  with  cloths  tied  round  their  faces  and  by  standing 
on  the  windward  side  of  the  vat.  Since,  however,  this  opera- 
.  tion  has  come  under  the  insj>ection  provided  by  the  Alkali  Act, 
all  this  has  been  changed.  The  mixing  is  now  always  done  in  a 
closed  vessel  in  which  is  a  mechanical  stirrer.  From  this  the 
semi-fluid  material  is  discharged  into  a  receptacle  below,  while 
the  acid  gas  discharged  from  it  is  led  by  suitable  pipes  to  a 
wash-tower,  where,  by  prolonged  contact  with  water  and  wet 
surfa^ces,  the  acid  is  taken  out  o£  it.  The  residual  air  escapes 
through  the  chimney  of  the  factory.  In  cases  where  other  and 
more  offensive  materials  are  used  in  the  mixture,  such  as  blood, 
fish  offal,  &c.,  the  residual  air  is  passed  through  a  fire  before 
being  discharged  into  the  atmosphere.  The  relief  which  these 
changes  have  brought  about  to  the  workpeople  employed  in 
these  factories  is  very  great,  and  I  have  often  heard  the  remark 
made  by  some  of  them,  "it's  a  different  place  now  compared 
with  what  it  was." 

In  some  of  these  superphosphate  works  there  is  much  dust  in 
the  milling  department,  where  the  mineral  phosphate  is  ground, 
and  when  the  fine  powder  is  transferred  to  the  mixer,  but  the 
use  of  ventilating  fans  and  the  adoption  of  such  obvious  pre- 
cautions as  should  be  taken  are  removing  the  evil. 

Fibre  Separation. 

For  the  purpose  of  utilising  woollen  rags  a  large  industry  has 
of  late  years  grown  up.  The  rags  are  so  treated  as  to  separate 
the  fibres  and  to  prepare  the  wool  clean  and  soft,  almost  in  its 
primary  condition, .  to  be  re-spun  and  woven  into  new  cloth. 
As,  however,  many  of  the  rags  are  portions  of  garments  which 
have  been  sewn  with  cotton  thread  and  may  have  portions  of 
cotton  fabrics  attached  to  them,  it  is  necessary  that  this  vege- 
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table  fibre  should  be  removed  before  the  wool  is  devilled  and 
carded.  In  order  to  effect  this  the  mixed  rags  are  exposed  for 
several  hours  to  dry  hydrochloric  gas  at  a  slightly  elevated 
temperature.  This  has  the  effect  of  charring  the  cotton  with- 
out injuring  the  wool  so  that  now  by  beating  and  shaking,  the 
cotton  separates  as  a  dry  powder.  The  action  of  these  pro- 
cesses on  the  workpeople  was  injurious  in  two  ways.  They 
were  exposed  to  the  hydrochloric  gas  when  the  rag  chambers 
were  opened  and  to  the  dust  of  the  pulverised  cotton 
in  subsequently  dealing  with  the  carbonised  rags.  Now, 
however,  that  this  industry  has  been  included  among  those 
which  come  under  the  Alkali  Act,  means  have  been  adopted 
for  draughting  off  and  condensing  the  residual  hydrochloric  gas 
and  both  the  men  and  the  machinery  in  adjacent  mills  are 
relieved  from  its  injurious  action.  As  for  the  dust  of  the 
carbonised  cotton,  that  may  be  kept  from  escaping  into  the 
air  by  enclosing  the  beating  apparatus  and  maintaining  an 
inward  draught  by  means  of  a  fan.  This  is  another  instance 
where  a  small  amount  of  Government  inspection  has  acted 
most  beneficially  on  behalf  of  the  workpeople. 


Arsenic. 

The  white  arsenic  of  commerce  is  prepared  from  arsenical 
ores  of  copper  and  tin,  found  principally  in  Cornwall.  These 
ores  are  sulphurets  of  the  contained  metals.  On  roasting,  the 
sulphur  comes  away  as  sulphurous  acid  gas,  and  the  arsenic  as 
arsenious  acid.  To  arrest  the  arsenious  acid,  the  mixed  gases, 
with  products  of  combustion  from  the  furnace,  are  led  through 
a  succession  of  culverts  and  settling  chambers,  in  which  the 
arsenic  collects  while  the  permanent  gases  pass  on  to  the 
chimney.  Although  by  this  means  nearly  the  whole  of  the 
arsenic  is  retainea,  yet  some  of  it  escapes  into  the  air,  and 
descends  from  the  chimney-top  as  a  slight  shower,  resembling 
snow  if  colour  only  is  considered. 

There  has  been  some  difficulty  in  dealing  with  this  matter. 
If  the  mixed  gases  and  smoke  were  brought  to  a  wash  tower 
with  the  object  of  removing  the  particles  of  arsenic  by  a  shower 
of  water  two  evils  were  brougnt  in.  The  draught  of  the 
furnace  was  stopped  by  cooling  the  smoke  before  ite  ascent  of 
the  chimney,  and  secondly  the  arsenic,  if  removed  by  water, 
would  find  its  way  into  the  streams  of  the  district,  carrying  a 
poison  with  it.  A  remedy  has,  however,  been  found  in  the 
use  of  dry  filters,  formed  of  brushwood,  iron  wire,  or  other  open 
material.    If  these  are  sufficiently  large  they  do  not  injuriously 
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impede  the  draught  and  they  retain  the  whole  of  the  arsenic 
They  require  frequent  renewal  or  cleaning. 

The  operatives  generally  in  the  arsenic  works  do  not  ap])ear 
to  suffer  from  any  special  form  of  disease.  Those  who  at 
times  are  most  exposed  to  the  poison  floating  as  fine  dust  in 
the  air,  as  when  engaged  in  removing  it  from  the  flues  and 
collecting  chambers,  or  when  attending  the  grinding  mill  and 
packing  it  into  casks,  take  special  precautions  against  inhaling 
it.  They  usually  plug  the  ears  and  nostrils  with  cotton  wool 
and  wear  a  cloth  or  wet  sponge  over  the  mouth.  This,  m\h 
strict  attention  to  cleanliness,  they  find  to  protect  them  effec- 
tually against  injury.  Doubtless  it  is  safer  to  work  in  contact 
with  arsenic  than  with  lead.  The  body  seems  able  to  accom- 
modate itself  to  the  continued  absorption  of  small  quantities  of 
arsenic,  while  the  effect  of  lead  is  cumulative  and  causes  poison- 
ing sooner  or  later.  I  have  frequently  conversed  with  men 
who  for  twenty-five  years  have  been  employed  in  arsenic 
works,  some  of  them  m  the  grinding  mill,  where  a  constant 
dust  prevails,  yet  they  are  hale  and  hearty — evidently  not 
injured  by  contact  with  the  poison. 

Reference  has  now  been  made  to  the  principal  chemical 
manufactures  of  the  kingdom  and  the  sources  from  which  gases 
are  liable  to  be  discharged,  which  may  act  injuriously  on 
the  operatives,  have  been  indicated.  It  has  also  been  pointed 
out  that  all  these  gases  have  been  the  subject  of  careful  study, 
and  that  means  have  been  adopted  for  preventing  or  mitigating 
the  injurious  action  to  be  feared  from  them.  But  it  cannot  Ik* 
said  that  chemical  works  are  places  to  be  chosen  for  comfort 
and  repose,  or  that  labour  there  has  been  freed  from  the 
measure  of  dirt  and  toil  that  elsewhere  accompany  it.  The 
following  statistics  will  show,  however,  that  the  amount  of  wear 
of  health  and  life  in  them  compares  favourably  with  that  in 
other  occupations. 

Through  the  courtesy  of  the  directors  of  the  United  Alkali 
Company  I  am  enabled  to  print  the  following  tables.  Thev 
show  the  number  of  operatives  in  the  alkali  works  of  Widnes, 
Lancashire,  which  is  the  most  important  of  the  alkali  making 
districts ;  the  number  of  men  employed  in  the  various  depart- 
ments of  the  manufacture,  the  number  of  hours  of  laboor,  the 
rates  of  wages  paid,  and  the  relative  mortality. 

Although  the  smoke  of  Widnes,  arising  from  the  combustion 
of  one  million  tons  of  sulphurous  coal  annually,  and  the  habits 
of  the  poorer  portion  of  the  population,  combine  to  render  the 
lower  parts  of  the  town  unfavourable  to  the  health  of  the 
children,  yet  the  general  mortality  of  the  place  compares  favour- 
ably with  that  of  other  manufacturing  towns  in  Lancashire. 
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Table  III. — ^Widnes  District. 

AVEBAOE  DeATH-RaTE   PER   1000   PER  AnNUM   (FOR  THE 

LAST  10  Years). 


Name  of  Workg. 


SnlliTan , 

Pilkington 

Widnea  AlkftU 

Mnspratt   , 

Oaakell  (Widnes  &  Dittoa) 
Hutchinson  (Nos.  1  and  2). 

Atlas  , 

Mort,LiddeU    

Liver 

Mathieson 

Golding,  Davis 

Hall  &  Shaw 

Snape 

Runcorn  Soap 

Hazlehurst    

Wigg  Bros 

Weston  

Average 


101 

9-6 
Not  known 

7-6 

10-18 
Not  known 

60 

8-5 
Not  known 

9-0 

10-0 

Not  known 

7-33 
Not  known 
4-U 
11-06 


For  the  la^t  8  years 
For  the  laot  5  years 


Table  V. — Widnes  District. 

Actual  Hours  of  Labour  of  Men  who  work  Night 

AND  Day  Shifts. 

Sullivan  8  Works. 


Vitriol  Burner 
Mail 


Day. 


Night. 


Saltcake,  BeTolven,  and 
Aih  Finishers. 


Dsy. 


Night 


B.  P. 
Packers. 


Day. 


Sunday  ... 
Monday  ... 
Tuesday  ... 
Wednesday 
Thursday 

Friday 

Saturday... 


Total  for  Week... 


24 

... 

... 

10 

14 

lU 

10 

14 

10 

10 

14 

10 

10 

14 

lU 

10 

14 

10 

10 

14 

10 

84 

84 

60 

84 

9a.nL 

to 
3  p.m. 
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Table  V.— Widnes  District — continued. 

Actual  Houbs  of  Labour  op  Men  who  work  Night 

AND  Day  Shifts — continued, 
MathiesofCa  Works, 


yitriol  Bamer 
Men. 

! 

Saltoaka,  Berolvera,  and 
Ash  Flniahen. 

RP. 

1 

Day.              Night               Day. 

Night. 

Day 

Sundav 

24        ' 

•  •  • 

8 
13 
13 

Monday  

10 
10 
10 
10 
10 
6 

18 

6a.iii. 

Taesday  

Wedneeday 

13 

tn 

Thursday 

13 

Friday 

13 

12  Doon. 

Saturday .».«.,.... 

Total  for  week... 

80        '        88 

66 

73 

36 

Widme  Alkali  Works. 


vitriol 
Bnmer  Men. 

CauitSc  Men, 

RP. 
Packeri. 

H^ltn^fc-^ 

Berolver 
MnL 

Day 

Night 

Day. 

Night 

Day 

Day 

Night 

Day. 

Night 

Sunday     24  i    ... 

Monday    10  !    14 

Tuesday  10 

Wednesday 10 

Thursday 10 

Friday  10 

Saturday |  6 

Total  for  week... I  80 


14 
14 
14 
14 

18 


24 

... 

10 

10 

10 

10 

X*T 

10 

6J 

17i 

88       80}     87^ 


8  a.m.  to  1  p.m. 
6  days  per  week. 

30 

18 

•  »• 

13 

IS 

13 

13 

13 

6 

•  «  • 

10 
10 
10 
10 
10 
6 


12 

14 
14 
14 
14 
14 


79  I    65      56  •    82 


GaskeU  and  Deacons  Works. 


Vitriol  Bnmer 
Men. 

Salteake. 

BevolTM>aod 
Finlftheni. 

Boiler  Men. 

II 

"ft 

1 

Day 

Night 

1 

Day. 

Night 

Day,  Night 

Day 

D«y. 

Sunday  

No.l.  No.2.  No.8 
12    12    ...    '  ..        13 

13     1  9^ 

•  •  • 

14 
14 
14 
14 
13 
18 

8  a.ro.  to  2  p.m. 
6  days  per  week. 

11 

Monday 

8      8      8   J  1*^  1     1*^ 

7 

13 
13 
13 
13 
13 
11 

M 
10 
10 
10 
10 
7 

81 

^l 

Tuesday 

8      8      8 
8      8      8 
8      8      8 
8      8      8 

12 
12 
12 
12 
11 

12 
12 
12 
11 
••• 

us 

Wednesday    ... 

Thursday   

Friday 

Irregular 
about  6 
per  day 

Saturday    

Total  ff)r  week 

8      8      8 

60    60    48 

71 

73 

62 

89 

87 

36 

36 
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Table  VL — Widnes  District. 
Average  Weekly  Earnings  per  Individual. 


Name  of  Works. 


Nnraber  of 

Hands 
Employed. 


Arerage  Total 

Weekly     • 

Wagee. 

Inclading 

Office  and 

Stair. 


Average 

Amouit 

perlndlvidaal. 


SuUiTBn's 

Pilkington's , 

Widnes  AlkaU 

Muspratt's    

'Gatkell  and  Deaoon*8 

Hatchui8on*8 

Atlas  

Mort,  LiddeU's     

LiTer 

Matbieson's  , 

•Golding,  Davis*    

Hall  and  Shaw's  

JSoape's  

Runoom  Soap , 

Haaelhursfs , 

Wigg  Brothers' 

Weston , 


550 
(V30 
700 
437 
886 
309 
120 
136 
286 
438 
282 
76 
79 
369 
118 
306 
399 


£ 

8.  d. 

790 

28  7 

917 

29  0 

1120 

32  0 

626 

28  8 

1311 

29  7 

428 

27  9 

185 

30  9 

204 

30  0 

411 

28  9 

693 

31  8 

624 

30  1 

93 

24  8 

103 

26  0 

489 

26  6 

157 

26  8 

395 

25  10 

534 

26  9 

BXAXTH  OF  WQUUiKB  IK  CHEMICAL  FACT0KIZ8. 

r    ^      1^    'I 
f    li    II    ii| 


Q  I 


•"     5 

il  I 
I' 


hllii 


ill 


II 


li 


855 


■•— ejS*   '     S  S."   " 


is 


gogsg  esee  ccee  . 

gslgi  Bggs  liii 


§5    '  S 


ls||l  |d|  li||lg| 

^Sxla   <a£<a   aSRi&^;3s  I 


A.   B.  TLSTCHEB. 


721 


Through  the  kindness  of  Mr.  Alexander  M.  Chance  I  am  also 
enabled  to  give  tables  of  the  vital  statistics  of  those  employed  in 
the  works  of  the  Oldbury  Alkali  Company.  Here  also  it  will 
be  seen  that  the  death-rate  is  low ;  even  among  those  whose 
ages  lie  between  45  and  65  it  does  not  exceed  20*7. 


The  Oldbury  Alkali  Company,  Limited. 

Table  Vni. 
Vital  Statistics  of  Men  Employed. 


Yean  1888—92  and  1898. 

Yean  of  Age. 

85—45 

45—65 

AMAgw. 

1888-93 

1898 

1888-93 

1898 

1888-93 

189S 

Average       number       of       men* 
employed 

477 
30 

450 

1.54 

115 

13-7 

841 

13-0 

797 

Mean  death-rate  per  1000  of  those 
emDloved 

0-0      2-2-7 

7-5 

*  These  averages  are  believed  to  be  reliable,  but  cau  only  be  definitely 
ascertained  for  1892  and  1893. 


Table  IX. 
Causes  op  and  Ages  at  Death  during  1888 — 92. 


DiMMOB. 


15— 

25— 

85— 

45— 

5fr- 

85— 

75— 

Total 


Lung ,\ 

Intestin^ 

Brain  and  Spine. 
Typhoid  Fever.... 

Heart 

Cancer  

Phthisis 

Kidney  

Drowned  

liver 

Senile  Decay    .... 
Injury   


Grand  Total 


1 

•  •  • 

2 

1 

7 

2 

1 

2 

1 

•  •  • 

■•■ 

•  •  • 

•  •  • 

•  •  • 

2 

2 

1 

2 

2 

1 

•*■ 

•  •  • 

•  t  • 

«  •  • 

•  •  • 

■  ■  • 

1 

1 

1 

2 

1 

•  ■  • 

1 

•  •  • 

I 
1 

1 

•  •  « 

•  •  • 

•  •  • 

1 

•  •  • 

■  •• 

■  •• 

•  •  • 

•  •  • 

1 

1 

•  •  • 

■  •• 

*  •• 

■  •• 

•  •« 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

... 

•  •• 

■  •  • 

5 

5 

2 

•  •  e 

«  ■  • 

•  •• 

•  •  • 

•  •  • 

3 

2 

6 

5 

11 

15 

10 

15 
2 
9 
I 
6 
3 
I 
I 
1 
1 

10 
2 


52 
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Table  IX, — continued. 


The  same  for  the  year  1893, 


Heart 

Cancer  

Phthisis 

••• 

•  •• 
••• 

•  •• 
1 

•  •  • 

•  •• 

•  •  • 

1 

•  •  • 

•  •• 

•  •  • 

1 

•  •• 

•  •  ■ 

1 

•  •• 

I 

1 

•  •• 

Senile  Decay   

lolury  

PeiDicious  Anasmia .. 

Total 

1 

1 

•  •• 

2 

•  •  • 

•  •  • 

2 

6 

Table  X. 

Special  Occupations  and  Aqes  of  those  who  died 

DURING  1888-92. 


16— 

»— 

86— 

46— 

66— 

66— 

76— 

Tot4L 

Sulphuric  Add 
DrOOSSB  

•  •  • 

•  •  • 

•  •  • 

1 

•  •• 

2 

1 

•  •■ 

•  •• 

•  •  • 

•  •• 

1 

... 

1 
... 
■•. 
••. 

5 

1 

2 

Salt  Cake  process   ... 

Soda  process    

Ammonia  process    ... 
Sul  phur  recovery    . . . 
Miscellaneous  

1 

■  ■  ■ 

... 

4 

2          2 
2 

...                    ... 

8            A 

•  »  « 

2 

I 

... 

7 

6 
6 
4 

... 

35 

i     ^ 

Grand  Total 

3 

2 

6 

5 

11           15 

! 

10 

52 

The  same  for  the   Year  1893. 


Sulphuric  Acid 

process 

Salt  Cake  process 

Soda  process    

Ammonia  process 
Sulphur  recovery 
Miscellaneous 


ToUl 


■  •  • 

1 

•  •  • 

■  •• 

•  •  ■ 

1 

•  ■  ■ 

•  •• 

•  •• 

1 
1 

*  ■  ■ 

•  •  • 

•  •• 

•  •• 

•  •• 

1 

•  ■  • 

*  •  • 

1 

•  •• 

•  •• 

■  •• 

•  •  • 

•  •  ■ 

1 

1 

1 

1 

•  •  • 

2 

•  •  • 

•  •• 

2 

•  a. 

2 

1 

..• 

2 

6 
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Table  XL 
Number  of  Men  employed  in  1892  and  1893. 


Employment 

Number. 

Suloharic  Actd  Droc668    

1893. 
70 
55 

177 
64 
21 

454 

1898. 

73 

Salt  Cake  process 

61 

Soda  process  

Ammonia  process  

148 
68 

Saiohur  recoverv  

21 

Miscellaneous  Work 

426 

Total 

841 

797 

Statistics  from  the  Sick  and  Accident  Club  in 

CONNECTION   WITH  THE   GlOBE  WoBKS. 

All  the  persons  employed  (average  273)  are  members  of  the 
club,  and  besides  receiving  sick  pay  have  also  medical  attendance. 

The  following  are  the  ailments  to  which  the  men  have  been 
subject  during  the  six  months  ending  31st  March,  1892,  and 
embracing  the  most  crucial  period  of  the  year.  Comparisons 
ought  therefore  to  be  confined  to  this  period. 

It  is  to  be  regretted  that  data  are  not  to  hand  by  which  a 
comparison  could  be  made  with  this  and  other  districts,  as  to 
the  proportion  of  the  various  forms  of  disease. 


Ailments^  and  Number  of  Men  affected^  Six  Months  ending 

Slat  March,  1892. 


•  •  ■     • .  • 


Influenza 
Bronchitis 
Congestion  of  Lungs 

Diarrhoea        

Epithelial  Cancer  ... 
Febricula 
Gastric  Catarrh 
Gastritis 


...     ... 


15 
6 
1 
4 
1 
6 
1 
1 


Inriamed  Legs 
Lumbago 
Neuraleia 
Rheumatism  ... 
Tonsilitis 


• . .     .  • 


.  .  a  .  • 


Total  No.  of  Men  affected    41 


MORTALITT  AND  NaTURE    OF    DISEASE   FOR  FoUR  YeARS 

ENDING   3l8T  MaRCH,    1892. 

Fourteen  men  died  during  this  period.     Of  this  number  one 
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neighbourhood,  by  Mr.  A.  M.  Chance.  At  St.  Helens, 
I^ancasbire  also,  Colonel  Gamble,  a  leader  in  soda  manufac- 
ture, has  done  much  for  the  benefit  of  the  working  people  in 
erecting  a  handsome  volunteer  hall  and  by  assisting  liberally  in 
the  establishment  of  schools.  At  the  same  place  the  late  Mr. 
Kurtz  erected  baths  for  the  people.  A  similar  boon  has  been 
provided  for  Widnes  by  Messrs.  Gaskell,  Deacon  and  Co.  At 
the  works  of  the  United  Alkali  Company,  at  Hebburn-on-Tyne, 
a  complete  literary  institution  has  been  provided  for  the  benefit 
of  the  workpeople.  The  same  may  be  said  of  several  of  the  gas 
works  as  at  Leicester,  Exeter,  &c. 

Hours  of  Labour. 

The  work  in  chemical  factories  is  always  carried  on  day  and 
night  without  intermission.  On  Sundays  the  work,  as  far  as 
possible,  is  stopped,  but  the  fires  are  kept  in.  The  men  usually 
work  alternate  weeks  on  the  day  and  on  the  night  shifts,  the 
number  of  hours  of  the  day-shift  being  ten,  and  of  the  night- 
shift  fourteen.  On  Sunday,  those  at  the  burners  of  the  sul- 
phuric acid  department  take  the  double  shift  of  twenty -fours 
hours  once  a  fortnight. 

As  might  have  oeen  expected,  these  very  long  hours  have 
produced  unsatisfactory  results,  and  trial  has  been  made  of  the 
three  shift,  or  eight  hours  system.  The  United  Alkali  Com- 
pany and  Messrs.  Brunner,  Mond  and  Co.,  two  firms  which 
together  embrace  nearly  the  whole  of  the  soda  manufacture  of 
the  country,  have  decided  in  favour  of  this  system,  and  have 
adopted  it,  as  far  as  possible,  with  their  workpeople.  The  result 
has  proved  highly  satisfactory.  Messrs.  Brunner,  Mond  and  Co, 
state  that,  taking  for  comparison  a  summer  quarter  in  1889, 
before  the  introduction  of  the  three-shift  svsteni,  and  a  summer 
quarter  in  1893,  after  the  introduction ;  in  l^<89,  the  number 
of  those  who  received  sick  pay  w?is  7*1  per  cent,  of  the  whole, 
in  1893  it  fell  to  5*1  per  cent. ;  being  a  reduction  of  28*3  per 
cent.  In  1889,  the  number  of  men  who  were  attended  by  the 
doctor  was  10*1  per  cent.,  while  in  1893  it  fell  to  5*1  per  cent. ; 
a  reduction  of  nearly  50  per  cent. 

It  should  be  noticed  that  those  who  received  doctor's 
attendance  were  probably  away  from  woi'k  one  or  two  days. 
Only  those  who  are  away  from  work  for  a  week  receive  sick 
pay.  In  addition  to  this  the  following  particulars  refer  to  the 
lioiidays  granted  to  the  men  for  regular  attendance  at  their 
work.  Tney  show  ])erhaps  still  more  distinctly  the  benefit  of 
the  eight  hours  shift.  In  1888  those  shift-men  and  day-men 
who  had  not  lost  more  than  ten  days  in  the  year  received 


726  HEALTH  OF  WOBKMSN  IK  CHBMICAL  FACTOBIS8. 

holidays.     In  1893  this  allowance  was  reduced  to  shift-men  to 
five  days. 

Shift-men — 

1888  1891  1893 

Percentage  who  received  holidays      43'9i$        78*7       92*2 

Day-men  and  Boys — 

Percentage  who  received  holidays      59"01        67*5       76*2 

These  figores  show  in  a  striking  manner  the  improvement 
wrought  by  the  eight  hour  system  in  the  regularity  of  the  men  s 
attendance  at  their  work,  a  condition  of  the  greatest  importance 
in  chemical  factories,  where  the  value  of  large  quantities  of 
materials  may  be  endangered  by  the  absence  of  the  appropriate 
workman.  Also  I  am  informed  that  the  quality  of  the  work 
done  has  been  greatly  improved  under  this  system.  One  of  the 
masters  told  me  that  it  was  a  pleasure  to  notice  the  bright 
elastic  step  of  the  men  coming  to  work  now,  in  contrast  to  the 
jaded  step  of  past  times.  Also  that  under  the  old  system 
it  was  constantly  necessary  to  stop  men  when  coming  into 
their  work  because  they  were  drunk,  but  now  such  a  thing 
hardly  ever  occurs;  no  man  had  been  so  stopped  for  many 
months. 

At  the  same  time  it  should  be  stated  that  great  difficulty  has 
arisen  in  introducing  the  eight-hour  shift  in  some  branches  of 
the  alkali  manufacture.  Mr.  A.  M.  Chance,  writing  me  on  the 
subject,  says : — "  Theoretically  I  am  entirely  in  favour  of 
eight-hour  shifts  in  chemical  works,  but  practically  I  do  not  see 
how  the  system  can  be  adopted  universally,  except  as  the  result 
of  gradual  and  well  considered  changes."  In  referring,  how- 
ever, to  some  new  works  he  is  about  to  start,  not  alkah  works, 
he  says :  **  These  new  works  will  start  in  a  few  weeks  and  I  am 
arranging  to  place  them  entirely  on  eight-hour  shifts,  as  I  can 
readily  do  so  in  starting  an  entirely  new  concern." 

Taking  now  under  review  the  facts  I  have  cited,  it  appears 
that  the  workers  in  chemical  factories,  though  exposed  to 
sights,  sounds,  and  smells  that  may  alarm  the  stranger,  have 
not  more  than  their  share  of  the  toil  and  strain  that  must  ever 
accompany  honest  work.  They  doubtless  greatly  prefer  it  to 
the  irksome  confinement  of  the  city  office  or  the  shop  counter, 
and  learn  to  take  a  wholesome  pride  in  the  productive  character 
of  their  labour.  Much  has  been  done  under  the  Factories  and 
the  Alkali  Works  Acts  to  shelter  them  from  danger,  and  their 
employers  have  in  most  cases  shown  themselves  solicitous  for 
their  welfare. 
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From  a  photograph  taken  twenty  years  ago  of  the  men  and 
boys  employed  at  tne  Alkali  Works  of  Messrs.  Harrison,  Blair 
&  Co.,  at  Kearsley,  in  Lancashire,  which  was  shown,  they 
appeared  to  be  fair  specimens  of  healthy  working  men,  and 
certainly  do  not  support  the  allegation  that  the  operatives  in 
Alkali  Works  are  liable  to  an  amount  of  wear  greatly  in  excess 
of  that  experienced  in  other  occupations.  Several  of  them  were 
evidently  men  of  advanced  age.  I  have  lately  learnt  that  some 
of  the  men  photographed  are  living  still,  and  are  employed  at 
the  same  works.  One  has  lately  died  at  the  age  of  seventy, 
having  worked  continuously  at  a  salt  furnace  for  forty  years. 

Two  respirators  used  in  chemical  factories  were  also  exhibited. 
The  arsenic  workers  used  a  piece  of  sponge  which  seemed  as 
effective  as  anything  else. 


The  Pbbsidbnt  of  the  Section  (Dr.  T  Stevenson)  said  they  were 
exceedingly  obliged  to  Mr.  Eletcher  for  his  able  paper,  and  he  hoped 
some  of  those  interested  in  alkali  workers  would  express  their 
opinion  as  to  the  tables. 

Sir  Chables  Camebok  (Dublin)  said  that  owing  to  the  lateness  of 
the  hour,  and  the  absence  of  a  large  number  of  members  on  excur- 
sions, the  audience  was  not  so  large  as  the  importance  of  the  paper 
demanded.  He  would  first  remark  that  there  was  a  great  defect  in 
the  paper,  Mr.  Fletcher  had  not  referred  to  his  own  valuable  labours 
in  devising  many  processes  for  the  mitigation  of  the  nuinance  which 
appeared  to  be  more  or  less  inseparable  from  the  great  chemical 
industries.  He  had  not  given  the  faintest  reference  to  that  subject, 
and  he  ought  to  be  severely  blamed.  He  understood  that  unfortu- 
nately Mr.  Fletcher  would  soon  retire  from  the  position  he  had 
occupied  with  such  advantage  to  the  public  at  large,  and  he  would 
add  to  the  manufacturers,  because  he  w<is  bure  that  his  suggestions, 
made  for  preventing  the  exhalation  of  gases  and  other  matters  from 
manufactories,  must  in  the  long  run  tend  to  the  benefit  of  manu- 
facturers as  well  as  of  the  general  public.  He  was  very  much  struck 
with  what  Mr.  Fletcher  said  regarding  the  indifference  to  danger 
which  the  workpeople  in  chemical  factories  exhibited  after  a  time, 
and  to  their  great  detriment.  In  Dublin  he  had  had  some  experi- 
ence in  chemical  works,  more  especially  where  artificial  manures  were 
made,  and  as  showing  what  indifference  to  danger  entailed  upon  the 
parties  he  might  mention  that  he  knew  of  two  cases  where  death 
resulted  through  persons  entering  too  soon  into  what  was  called  the 
"den*'  in  artificial  manure  works.  Two  men  died  under  very  painful 
circumstances,  and  on  each  occasion  he  was  called  upon  to  investigate 
the  cause  of  death,  and  clearly  in  the  case  of  one  and  no  doubt  in 
that  of  the  other  death  was  due  to  the  action  of  silicon  fiuoride.  It 
entered  the  lungs  and  became  deposited  as  silicic  acid,  and  there  was 
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extensive  clogging  of  the  smaller  bronchial  tubes.  The  whole  system 
was  poisoned  by  the  fluoric  acid.  He  had  tried  experiments  with 
the  fluoride  of  silicon.  It  was  an  intensely  poisonous  substance,  aod 
animals  experimented  upon,  rapidly  died  on  exposure  to  small  quan- 
tities of  it.  He  had  only  one  other  remark,  and  that  was  with 
regard  to  the  vital  statistics  supplied  to  Mr.  Fletcher.  The  infoi^ 
mation  he  had  given  as  regards  the  various  industries  must  be  of 
great  utility  to  those  who  studied  the  influence  of  occupation  upon 
health.  Nothing  was  of  greater  importance  at  the  present  time  in 
regard  to  vital  statistics  than  ascertaining  the  death-rate  amongst 
the  various  classes  of  persons,  not  merely  workmen  in  the  factories 
referred  to  in  the  paper,  but  generally  every  kind  of  industrial  and 
professional  occupation.  Statistics  were  very  much  required  to  illus- 
trate the  real  unhealthiness  of  pai-ticular  occupations.  He  did  not 
think  the  statistics  supplied  to  Mr.  Fletcher  could  be  very  much 
relied  upon,  because  he  noticed  that  the  death-rate  among  the 
workers  in  some  of  the  factories  alluded  to  was  excessively  low — 
four  per  thousand.  Such  a  death-rate  was  totally  unknown,  or  any- 
thing like  it,  in  any  class  of  the  population  at  any  age.  Their 
average  death-rate  if  engaged  in  the  healthiest  occupation  would  be 
certainly  two  or  three  times  greater  than  what  they  saw  described 
in  the  paper  as  four  or  Ave  per  thousand. 

Mr.  A.  £.  Fletcher  :  That  is  for  a  limited  number  of  years. 

Sir  Chaules  Cameron  (Dublin)  criticised  the  statistics  as  to  deaths 
of  the  workmen,  \ihich  he  believed  in  most  cases  were  greatly 
understated,  but  did  not  blame  Mr.  Fletcher  for  their  inaccuracy  as 
they  were  supplied  to  him.  Th*»y  showed  that  the  death-rate  in 
Wigg  Brothers'  place  was  only  four  per  1000.  He  would  say  that 
such  a  death-rate  as  that  was  totally  unknown  at  any  age  or  among 
any  class  of  people  —in  fact  the  only  rate  that  approached  w^hat  was 
likely  to  be  the  case  would  be  Sullivan's — 10"1  per  thousand.  They 
ought  not  to  put  forward  any  statement  with  regard  to  death-rates 
except  the  data  upon  which  the  statement  was  founded  were 
considerable.  That  was  the  only  criticism  that  was  adverse  to  this 
most  admirable  paper,  and  he  was  happy  to  say  on  a  part  of  the 
subject  for  which  Mr.  Fletcher  was  not  responsible.  He  should  like 
to  conclude  by  doing  what  had  been  pretty  generally  done  after  the 
reading  of  the  papers,  that  was  to  propose  that  the  thanks  of  the 
Section  be  given  to  Mr.  Fletcher.  It  was  a  regretable  circumstance— 
of  course  pejhaps  it  was  unavoidable — that  the  country  should  soon  lose 
the  services  of  Mr.  Fletcher,  for  as  they  saw  he  was  now  in  a  better 
position  than  in  the  whole  course  of  his  life  to  be  of  use.  It  was  a 
melancholy  thing  in  the  interests  of  the  public  to  say  that  next  June 
he  would  cease  to  discharge  the  functions  which  he  had  carried  out — 
he  said  it  with  personal  knowledge — with  enormous  advantage  to  the 
public,  and  with  some  advantages  to  the  manufacturers  themselves. 

Mr.  E.  K.  MuspRATT  (Liverpool)  said  it  was  with  the  greatest 
pleasure  that  he  seconded  the  vote  of  thanks  for  the  paper  which  was 
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a  valuable  contribution  upon  an  interesting  subject.     He  might  also 
take  the  opportunity  to  confirm  what  Sir  Charles  Cameron  had  said 
as  to  the  valuable  services  of  Mr.  Fletcher  in  generally  introducing 
improvement  not  only  in  chemical  but  in  a  large  number  of  other 
manufactures  which  come  under  his  cognisance.     In  reply  to  some 
remarks  made  by  Sir  Charles  Cameron  upon  the  question  of  statistics 
he  would  like  to  remind  him  and  the  section  that  those  figures  were 
only  statistics  upon  a  special  subject,  and  of  course  they  could  not 
compare  the  death-rate  of  4  per  thousand  with  the  general  death- 
rate  of  the  country.     But  the  figures  were  perfectly  correct  as  far  as 
they  went,  and  anyone  who  read  the  paper  would  clearly  understand 
why  the  death-rate  was  so  low.     The  object  of  those  statistics  was  to 
furnish  a  reply  to  those  who  stated  that  workers  in  chemical  works 
were  exposed   under  exceptional  conditions  to  poisonous   vapours 
which  were  not  conducive  to  their  longevity.     So  far  he  thought 
they  were  conclusive.     It  was  perfectly  certain  that  they  could  not 
have  such  low  figures  as  they  had  if  the  gases  existing  in   well 
conducted  chemical  works   were  really  as  injurious  as  they  were 
stated  to  be.     In  some  conversation  he  had  with  Sir  Charles  Cameron 
upon  the  death-rate,  especially  bearing  upon  the  disputed  question  of 
bock  to  back  houses,  thn  latter  liad  pointed  out  very  properly  that  a 
crucial  observation  had  been  made  at  Saltaire.     Sir  Charles  said  that 
the   figures  were  crucial,  for  they  compared  the  population  living 
under  similar  conditions  with  another,  one  with  a  large  number  in 
back  to  back  houses,  and  the  other  in  houses,  not  of  that  style,  where 
there  was  free  ingress  of  air;    the  figures  bore   out  what   might 
naturally   be  expected — that  where   they  had  through   ventilation 
they  had  a  lower  death-rate.     He  freely  admitted  that  when  con- 
sidering statistics  the  great  point  was   to  consider  the  death-rate 
under  equal  or  similar  conditions.     It  was  a  most  striking  point  in 
all  the  figures  they  were  able  to  gather  for  the  purpose  of  laying 
before  the  Boyal  Commission,  that  the  artizans  employed  in  chemical 
works  had  a  higher  death-rate  than  men  who  were  actually  engaged 
in  the  processes.     The  men  engaged  in  the  processes   were   more 
exposed  to  the  gases  than  the  artizans,  yet  the  death-rate  among  the 
artizans  was  higher.     That  was  a  very  striking  result.     Of  course 
these  figures  of  the  death-rate  were  not  comparable  with  the  figures 
of  the  general  rate  given  in  the  report  of  the  Medical  OflScer  of 
Health  because  a  very  large  number  of  deaths  occurred  amongst 
infants   under  five   years   of  age,  and,  of  course,  that   raised   the 
general  death-rate.     The  figures  given  in  Mr.  Fletcher's  paper  were 
of  men  actually  engaged  in  occupations,  and  he  supposed  their  ages 
ranged  from  twenty  to  seventy-five  years.     What  chemical  manu- 
facturers maintained  was  this,  and  the  figures  bore  it  oat,  that  in 
properly-conducted  chemical  works  the  men  were  not  killed  off  at 
an  early  age.     That  they  found  these  men,  engaged  for  their  whole 
lives  in  chemical  works,  lived  to  a  fair  old  age.     The  figures  given 
showed  the  death-rate  at  the  various  ages.     He  certainly  was  sur- 
prised to  find  in  the  figures  given  by  Mr.  Chance  a  great  number  of 
the  men  were  between  thirty-five  and  forty  years,  and  the  mean  death- 
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Sir  Chablbs  Gamxbon  :  May  I  ask  whether  if  that  man  had  not 
died  they  would  not  he  immortal,  and  there  would  he  no  death-rate 
at  all? 

Mr.  A.  E.  Fletcheb  replied  that  of  course  there  would  then  he 
no  death-rate  for  that  ten  years.  He  thanked  them  for  the  vote 
of  thanks,  and  would  rememher  Sir  Charles  Cameron's  injunction. 
His  own  health  was  a  proof  that  chemical  workers  were  not  easily 
killed  off.  He  had  heen  exposed  some  hours  every  day  to  the 
vapours  of  chemical  works,  and  he  did  not  feel  any  the  worse  for  it. 


On  **Cold  Storage:  Its  effects  upon  our  food  supply"  by  Fbank 
Tate,  Analytical  and  Consulting  Chemist,  Liverpool. 

One  of  the  chief  articles  in  the  dietary  of  our  people  is  meat. 
From  Table  B,  given  on  page  738,  it  will  be  observed  that  meat 
to  the  extent  of  very  considerably  over  2,000,000  of  tons  is  con- 
sumed annually  in  the  United  Kingdom.  Of  this  quantity,  it  will 
be  seen  that  in  1892  about  67  per  cent,  is  of  home  production,  and  y 
that  the  balance  33  per  cent,  or  about  one  third  is  imported  into 
the  country,  either  as  live  animals  for  slaughter,  dead  meat  from 
various  sources,  or  preserved  meat  (cooked,  &c.).  That  this 
addition  of  some  700,000  tons  annually  to  our  meat  supply  is  of 
vast  importance  to  the  masses  of  our  people  in  providing  them 
with  a  source  of  food  at  a  price  more  within  their  means  than 
formerly,  no  one  can  deny,  but  that  this  meat  shall  be  put 
before  them  in  a  form  which  is  both  wholesome  and  nourishmg 
is  of  still  greater  importance.  How  the  productions  of  Aus- 
tralasia and  America  were  to  be  put  upon  the  market  in  good 
condition  was  a  problem  surrounded  with  mnumerable  diiHcuIties, 
which  difficulties  it  has  been  the  good  fortune  of  the  Engineer 
chiefly,  and  to  some  extent  of  the  Chemist,  to  overcome.  As 
regards  the  importation  of  live  animals  from  the  United  States 
the  magnificent  cattle  boats,  with  their  rapid  and  regular 
passages,  of  which  we  in  Liverpool  are  perhaps  too  proud,  have 
made  this  not  only  possible,  but  a  very  frequently  occurring  fact. 
Of  the  total  consumption  of  all  kinds  of  meats  in  the  united 
Kingdom,  we  see  that  about  8^  per  cent,  arrives  as  live  animals 
for  daughter.     But  the  vast  quantities  of  dead  meat  imported. 
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require  preservation  in  transport  and  on  arrival,  and  cold  storage 
has  been  the  means  adopted  for  the  purpose. 

The  question  of  the  most  efficient  system  for  the  production 
of  artificial  cold  has  been  the  object  of  many  and  varied 
experiments,  but  it  is  only  possible  for  me  in  a  paper  such  as 
this,  to  very  shortly  refer  to  these.  Speakinfij  generally  the 
production  of  artificial  cold  on  a  large  scale,  has,  after  many 
trials,  resolved  itself  into  the  adoption  of  one  of  four  principal 
methods.     These  have  been  conveniently  classified  as : 

1st  Machinery  by  which  a  gas  is  compressed,  and  partially 
cooled  by  suitable  media  whilst  under  compression,  and  further 
cooled  by  expansion  in  the  performance  ot  mechanical  work  as 
in  the  cold  air  machines  of  Bell-Coleman,  Haslam,  Hall,  Siebe, 
and  Lightfoot 

2nd.  Machinery  for  the  abstraction  of  heat  by  the  evaporation 
in  vacuo  of  more  or  less  volatile  liquids,  as  in  the  Ether  machines 
of  Harrison,  Siddeley,  West,  and  others. 

3rd.  Machinery  for  the  expansion  and  compression  of  conden- 
sable gases  as  in  the  Sulphur  dioxide  machine  of  Pictet,  the 
Ammonia  machines  of  Linde  and  others,  and  the  Carbonic 
Anhydride  system  of  Windhausen  and  others. 

4  th.  Machinery  for  the  evaporation,  compression  and  expan- 
sion of  gases  and  their  absorption  by  aqueous  solution,  such  as 
in  the  Carre  system  and  its  modifications.  w" 

Of  these  various  methods  those  at  present  in  use  for  the 
production  of  cold  storage,  are  chiefly  the  Linde  Ammonia 
Machine,  the  Cold  Dry  Air  Compressors,  such  as  those  of  Bell- 
Coleman,  Haslam  and  others,  and  the  machines  in  which 
carbonic  dioxide  is  used.  The  machines  consist  essentially  of  a 
powerful  compressor  pump  which  compresses  the  expanded 
vapours  in  one  set  of  pipes,  the  compressed  and  liquified  vapours 
being  allowed  to  expand  in  another  coil  of  pipes,  which  are 
surrounded  on  the  outside  by  a  solution  which  is  to  act  as  the 
vehicle  for  the  carriage  of  the  cold,  obtained  by  the  expansion 
of  the  liquids  and  vapour,  to  those  places  where  it  is  needed. 
This  is  only  a  very  rough  description,  but  expresses  generally 
and  shortly  the  principle  of  these  machines.  The  medium  or 
vehicle  used  for  the  carriage  of  the  cold,  so  to  speak,  to  points 
distant  from  the  machine,  is  a  solution  which  remains  liquid  at 
a  temperature  considerably  below  the  freezing  point  of  water. 
A  solution  of  salt  or  more  generally  of  chloride  or  calcium  is  the 
one  commonly  resorted  to.  This  will  remain  liquid  at  a 
temperature  of  about  5  degrees  below  zero  Fahr.  This  solution, 
termed  the  brine  is  circulated  in  contact  with  the  refrigerating 
pipes   before   mentioned,  in  which,  by  the  expansion  of  the 


FRANK  TATE.  733 

condensed  vapours,  mach  heat  is  absorbed  and  cold  produced, 
and  the  brine  thus  cooled  is  distributed  by  means  of  pipes 
through  the  various  spaces  in  which  cooling  is  desired.  Any 
moisture  in  the  air  of  the  rooms  is  condensed  upon  the  pipes, 
and  the  stratum  of  cold  air  sinks,  and  is  replaced  by  a  warmer 
stratum,  and  in  this  way  the  circulation  and  gradual  cooling 
of  the  air  of  the  space  is  attained. 

A  more  recent  method  is  the  Lindfe  patent*  In  this  system 
the  cooled  brine  is  caused  to  circulate  in  a  shallow  trough,  in 
which  a  number  of  shafts  geared  together  revolve.  Fixed  on 
the  shafts  are  wrought  iron  discs  which  as  they  revolve  become 
partly  immersed  in  the  brine.  The  discs  on  emerging  from  the 
orine  take  up  a  thin  film  of  brine  over  their  surfaces,  and  over 
these  surfaces  air  is  caused  to  rapidly  circulate  by  means  of  a 
fan.  The  air  cooled  by  contact  with  the  film  of  brine  upon  the 
surfaces  of  the  discs  is  led  through  suitably  constructed  trunks 
into  the  chambers  of  the  cold  stores,  whence  it  is  again  drawn 
by  the'  same  fan.  In  this  way  all  moisture  and  atmospheric 
impurities  are  removed  from  the  chambers  of  the  stores,  and 
washed  out  as  it  were,  by  the  brine  in  which  the  discs  revolve. 
This  system  is  in  use  by  the  Liverpool  Cold  Storage  Company, 
Limited,  and  other  installations. 

Having  thus  very  briefly  sketched  the  methods  used  for  pro- 
ducing and  distributing  cold,  I  will  shortly  describe  the  Cold 
Storage  in  Liverpool,  Mr.  M.  C.  Bannister,  consulting  engineer, 
and  engineer  to  the  Liverpool  Cold  Storage  Company,  having 
kindly  provided  me  with  a  description  of  these  stores,  which 
amongst  others,  he  has  designed. 

**The  building,  as  it  now  stands,  comprises  a  basement, 
ground  floor,  first  and  second  floors.  The  basement  contains 
an  ice  tank  room,  two  compressor  rooms,  an  engine  room,  and 
boiler,  chimney,  and  shaft  house.  The  whole  of  the  principal 
machinery  is  contained  in  the  basement,  under  a  fireproof  floor. 
The  first,  second  and  third  floors  are  supported  on  cast  iron 
columns  and  rolled  steel  beams.  The  ground  floor  is  constructed 
of  rolled  iron  joists,  spaced  4  feet  apart,  filled  in  with  5  inches 
of  concrete,  over  which  is  a  layer  of  2^  inches  of  pitch,  and  over 
the  pitch  9  inches  by  3  inches  timber  joists  spaced  12  inches 
apart  with  two  thicknesses  of  1^  inch  flooring  boards  on  top 
securely  fastened  to  the  joists,  the  spaces  between  the  joists 
being  filled  in  with  fine  Paisley  charcoal,  the  first  and  second 
floors  being  constructed  of  two  thicknesses  of  pine  tongued  and 
grooved  boards.  The  outside  walls  of  the  insulation  are  con- 
structed of  10  inches  by  3  inches  principals  with  1  inch  tongued 
and  grooved  boarding  inside  and  out,  and  the  spaces  between 
being  filled  in  with  best  Paisley  charcoal. 
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"  The  stores  are  arranged  in  sets  on  each  floor,  each  with  its 
own  cooler  or  refrigerator. 

**  The  chambers  are  entered  from  a  corridor  opening  into  a 
passage  along  the  front  of  the  building  over  the  covered  cart- 
way where  the  goods  are  received  and  delivered  by  means  of 
five  hydraulic  lifts,  each  capable  of  lifting  15  cwts.  at  a  speed  of 
240  feet  per  minute,  to  the  highest  or  any  floor  in  the  building. 

"  As  many  as  9,000  sheep  have  been  taken  into  the  stores  off 
carts,  besides  some  thousands  going  out  of  the  stores  during  ten 
working  hours,  and  with  only  twenty  men  to  stow  and  take  oat 
the  goods. 

*'  As  before  stated,  each  floor  has  a  refrigerator  outside  the 
store,  and  only  communicating  by  means  of  wooden  trunks 
along  one  side  of  the  stores  and  overhead.  A  Blackman  pro- 
peller draws  the  air  from  the  stores  through  timber  trunks  at 
adjustable  openings,  and  passes  it  over  a  cooler  composed  of  a 
series  of  iron  discs,  which,  revolving  in  a  tank  of  cold  brine,  are 
continually  presenting  fresh  surfaces.  The  air  in  its  passage  is 
cooled  by  contact,  impurities  being  deposited  on  the  surfaces 
and  so  into  the  brine,  which  is  periodically  strengthened.  The 
air  then  passes  back  to  the  store  in  a  pure  dri'  state,  cooled 
to  the  temperature  of  the  brine  in  the  tank,  and  very  dry, 
so  that  the  dew  point  temperature  is  always  far  below  that 
of  the  air  in  the  stores,  so  that  all  moisture  is  rapidly  taken 
up,  removed  to  the  brine  tank,  and  there  deposited,  tjsually 
8,000  to  10,000  cubic  feet  of  air  is  circulated  per  minute 
through  a  storage  capacity  of  50,000  cubic  feet,  the  entire 
atmosphere  being  changed,  dried,  and  cooled  every  five  minutes 
or  so.  The  inlet  and  outlet  air  ducts  are  so  arranged  that 
there  is  always  a  difference  of  pressure  between  the  air  in  the 
stores  and  the  outside  atmosphere,  the  consequence  being  that 
the  doors  of  the  stores  can  be  left  open  during  working  hours 
with  no  great  loss  of  cold,  the  refrigerator  surfaces  being 
always  enclosed  in  a  well-insulated  chamber,  and  are  always 
well  protected  from  the  outside  air.  Again,  by  opening  the 
inlet  door  of  the  fan  chamber  on  the  refrigerator  to  the  atmos- 
phere for  five  minutes,  the  whole  of  the  chambers  are  recharged 
with  pure  air  without  affecting  the  temperature  of  the  stores  to 
an  appreciable  extent,  or  in  any  way  damaging  the  roads — a 
most  important  point  where  delicately-flavoured  goods  have  to 
be  preserved,  and  where  a  slight  smell  or  moistui'e  would  cause 
a  loss  of  hundreds  of  pounds  to  the  owners  were  it  allowed  to 
remain  in  the  stores." 

Cold  stores,  such  as  I  have  described,  in  their  general  prin- 
ciples may  be  taken  as  a  type  of  cold  storage  botn  afloat  and 
ashore.      That  these  stores  have  to  be  kept  at  a  variety  of 


FBAVK  TATE.  735 

temperatures  suitable  to  the  goods  stored  therein  is  apparent. 
Some  articles  of  food  require  for  their  preservation  tempera- 
tures considerably  below  the  freezing  point  of  water,  whilst 
others  simply  need  a  temperature  which  does  not  amount  to 
freezing,  but  simply  chilling,  as  in  the  case  of  beef. 

Meat  is  not  the  only  food  for  which  cold  storage  is  available, 
jgame,  fish,  cheese,  butter,  fruit,  &c.,  are  all  preservable  by  such 
means,  and  considerable  quantities  of  fruit,  game,  and  other 
produce  have  been  imported  in  a  satisfactory  condition  not  only 
from  America  but  Australasia. 

It  may  be  asked  how  about  quality  *?  I  cannot  do  better  than 
answer  in  the  words  of  the  report  of  the  Committee,  appointed 
by  the  Government  to  consider  the  question  of  meat  marking. 

'*The  Committee  desire  to  draw  special  attention  to  the 
possible  effect  which  any  system  of  marking  may  have  on  prices. 
It  is  impossible  to  foretell  precisely  what  may  be  the  result  of 
legislation  in  this  direction,  but  so  far  as  your  Committee  ai*e 
able  to  judge,  any  course  which  would  affix  to  meat  an  unmis- 
takable mark  of  its  place  of  origin  would,  temporarily  at  least, 
produce  some  variation  in  price,  and  some  dislocation  in  the 
trade.  At  first  it  is  probable  that  those  butchers  who  have 
hitlierto  supplied  customers  very  largely  with  imported  meat 
would  find  it  necessary  to  restrict  their  purchases  for  a  time  to 
home-grown  animals,  with  a  corresponding  diminution  of  their 
own  profits.  But  most  of  the  witnesses  agree  that  as  the 
imported  meat  became  better  known,  so  would  it  increase  in 
popularity.  While  the  Committee  believe  that  it  will  be 
impossible  to  place  before  the  consumer  meat  equal  in  quality 
to  the  best  that  can  be  grown  in  these  islands,  and  that  conse- 
quently such  meat  will  continue  to  command  the  top  price,  they 
think  that  there  is  a  large  quantity  of  meat  produced  in  Great 
Britain  of  less  good  quality  which  is  inferior  to  the  beef 
imported  from  America,  and  even  to  the  mutton  imported  from 
New  Zealand." 

"  The  ultimate  result,  therefore,  might  be  that  meat  would 
come  to  be  divided  into  four  general  classes,  with  considerable  ^ 
variation  of  price." 

"  First,  the  best  home-grown  meat;  secondly,  the  best  imported 
meat ;  thirdly,  the  second  class  home-grown  meat ;  and  lastly, 
the  inferior  meat,  both  home-grown  and  imported.  Whereas 
the  third  class  now  stands  in  point  of  price  ahead  of  the  second, 
the  indication  of  the  country  of  origin  might  transpose  their 
value  in  the  market. 

"  It  was  very  generally  asserted  before  the  Committee  that 
the  average  excellence  of  imported  meat  was  higher  than  that 
of  home-grown  meat. 
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'^  The  Committee  think  that  considerations  such  as  these  ooght 
not  to  be  lost  sight  of  by  those  vfho  are  advocating  this  principle 
(markinfi^  foreign  meat)  in  the  interest  of  the  producers  of  meat 
in  these  islands." 

It  appears  to  me  that  the  utility  of  cold  stores  in  any  con- 
siderable centre  of  population  is  so  great  that  a  time  will  come 
when  a  suitable  cold  storage  will  be  looked  upon  as  a  municipal 
necessity,  and  no  large  market  for  the  sale  of  food  will  be 
considered  complete  without  its  cold  stores.  Not  only  is  the 
establishment  of  such  a  very  distinct  advantage  to  the  popu- 
lation of  the  town  itself  but  also  to  that  of  the  surrounding 
districts.  It  is  useful  not  onlv  for  the  purpose  of  preserving  a 
food  supply,  but  as  a  source  of  cheap  and  good  ice. 

As  a  specimen  of  the  cargoes  imported  into  this  conntn* 
with  the  aid  of  refrigeration,  that  of  the  "  Perthshire  "  from 
Australia  and  New  Zealand  to  London  in  the  early  part  of  this 
year  is  worth  noting.  The  cargo  consisted  of  70,OUO  carcases 
of  sheep,  9,()00  haunches,  9,000  legs,  about  650  tons  of  frozen 
beef,  750  cases  of  butter,  160  bags  of  bullocks'  hearts,  150  bags 
of  ox-tails  and  kidneys,  and  7  cases  of  oysters.  This  however 
was  not  a  full  cargo,  the  ship  could  have  accommodated  12,000 
more  carcases  of  sheep. 

The  "Buteshire"  arrived  in 'London  in  June  last  with  a 
cargo  of  not  fewer  than  90,0<iO  frozen  sheep,  besides  750  tons  of 
general  cai'go.  Three  other  vessels  of  a  similar  capacity  are 
now  on  the  stocks  being  constructed  for  the  same  fleet.  ^ 

The  question  of  cold  stores  as  a  necessary  precaution  for 
the  accumulation  of  a  food  supply  in  case  of  siege  or  war 
is  one  that  has  been  deeply  considered  by  the  Governments 
of  France  and  Germany,  and  I  am  informed  that  our  own 
War  Office  is  considering  the  matter.  Quite  recently  the 
question  has  been  before  the  Austrian  Government,  and 
experiments  have  been  made  which  have  proved,  so  it  is  said, 
most  favourable  to  cold  storage.  I  need  hardly  add  that  if  we 
go  "  West "  we  shall  find  cold  storage  a  well  tried  institution. 

In  conclusion,  I  trust  that  in  bringing  this  subject  before  the 
Congress,  1  shall  not  be  accused  of  want  of  patriotism.  Time 
was,  and  that  not  long  ago,  if  indeed  it  is  already  past,  when 
the  mention  of  "Yankee  beef"  or  "frozen  mutton"  called 
forth  expressions  of  contempt  and  indignation,  and  possibly 
some  of  the  earlier  efforts  in  importation  were  open  to  criticism. 
Kven  the  poorer  classes  to  whom  meat  was  a  very  occasional 
luxury,  with  true  British  pride  and  prejudice,  approached  a 
Foreign  meat  shop  by  stealth  and  preferred  a  very  doubtful 
quality  as  long  as  they  could  say  that  it  was  "  English."  As  an 
instance  of  the  effect  of  prejudice,  the  following  good  tale  of 
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Major  Stacpole's*  is  worth  repeating : — "  I  might  perhaps,  by 
way  of  illustration,  just  mention  a  case  that  came  under  my 
own  observation  the  year  before  last  at  a  militia  camp.  It 
appears  that  the  mess-president  was  a  great  believer  m  the 
nutritive  qualities  of  refrigerated  beef,  and  ordered  it  largely 
for  the  officers'  mess  during  the  previous  training.  Some  of 
the  officers  were  against  it,  and  when  they  assembled  again 
they  requested  the  mess-president  not  to  order  any  more  of 
that  refrigerated  beef.  *  Well,'  he  said,  *  give  it  another  trial, 
just  another  trial.'  They  dined  that  night,  and  said  it  was 
undoubtedly  good  beef,  but  it  had  not  the  flavour  of  home 
killed  meat.  Next  night  they  all  declared  that  there  was 
nothing  to  beat  Herefordshire  Ox.  The  mess-president  there- 
upon informed  them  that  what  they  had  just  eaten  was  re- 
frigerated beef,  and  on  the  previous  night  it  was  Herefordshire 
Ox.     I  can  vouch  for  the  absolute  truth  of  that." 

Public  opinion  has  very  much  changed  during  the  past 
fifteen  years,  and  we  find  that  whereas  in  1873-4-5  the 
quantities  of  imported  dead  meats  of  all  kinds  consumed  per 
head  of  population  was  12 '5  lbs.,  it  was  increased  to  17*4  lbs. 
in  1882-3-4,  and  to  29*6  lbs.  in  1891-2.  One  firm  of  importers 
has  to-day  about  60i)  shops  for  the  sale  of  American  chilled  beef 
and  frozen  mutton,  and  there  are  at  least  2,000  to  3,000  shops 
almost  exclusively  engaged  in  selling  imported  meat  in  the 
United  Kingdom.  Instead  of  looking  upon  all  imported  whole- 
some food  with  suspicion,  and  as  an  invasion  to  oe  resisted,  I 
hope  I  have  said  enough  to  show  that  in  foreign  supplies  and 
cold  storage  we  Britishers  have  true  allies,  and  that  ne  is  not 
the  patriot  who,  with  insular  prejudice,  preserves  special  interests, 
but  rather  he  who  welcomes  the  coming  of  any  process  which 
helps  to  enrich  the  dietary  of  our  population  with  sound  food, 
ana  thus  promotes  the  "  llealth  of  the  People." 

Table  A. 


• 

Number  of 
Vessels. 

Carrying 

Capacity  each 

Voyage. 

Maximum  An- 
nual Importing 
Capacity. 

Au:»traIiA  and  New  Zealand  to  London...  j 
River  Plate,  &c.,  to  London,  Liverpool,  &c. 

4  Sailers 

63  Steamers  .. 

Carcasses. 

ft7,OU0 

1,974.800 

612,000 

Carcasses 
57,000 
4,870,000 
1.773,000 

88  Vessels. 

2.643,800 

6,700,000 

*  Minutes  of  Evidence  Enquiry  re  Meat  Marking  (p.  54). 
of  the  Army  Service  Corps,  in  answer  to  question  No.  $H8. 
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Table  B. 


tion. 


Souroet  of  Supply. 


Quantities. 


Dead 
Heat. 


Dead 

andPre- 

a<*rTed 

Meat. 


LlTe, 
Doad,and 
PnMnr'd 

Meal 


ToUl 

Supply  of 

eachde- 

■cription 

of  Meat. 


•  «-=  : 

£  =  =■■ 


<-5 


Heef 

HDd 

Veal. 


Home  Production.... 
Live  Animals    .... 

Dend  Meat:— 
United  States    .... 

"g     Australia    

X^     New  Zealand 

^•{  Argentine  Republic. 


S 


Sundry 


Preserved 


Tom. 


95,000 
5.000 
2,000 
1,<KK) 
1,000 


Tons. 


Tona 
771,000 

176,00; 


Tons. 


104,000 
42,000 


146,000 


1,093,000 


62-60 
25-00 
12-50 


100-00 


2i)0 

1-8U 
0-80 
0-80 


36*3 

8-SO 

4-5ii 

0^« 
01^ 

005 
1-i* 


lOOOO 


Mutton 

and 
Limb. 


a 

a 


Home  Production 

Live  Animals    

Dead  Meat: — 

United  States    

Australia    

New  Zealand 

Argentine  Republic. 

Continent 

Sundry   


Preserved 


8,000 

43,000 

22,000 

9,000 

3,000 


421,000 
2,000 


85,000 
3.000 


88,0001 

'   511,090 


10-95 
58-90 
30-15 


9-50 
49-50 
26-00 
11-26 

375 


19^> 

On)9 


035 
2<fi 
ltJ3 
0*42 
0^15 


lOOOO  10000 


Pork, 
&c. 


Home  Production.. 
.  f    Dead  Meat:— 
%     United  States    .. 
X  I  Continent  &  Sundry 

1^ 


252,000 
39,000 


...      227,000! 


291,000  291,000 


518.000 


,2,122,000 


lOTO 

llJ<7 
1-85 


100-<0 


Table  C. 

IMPORTS  from  UNITED  STA  TES  A  CANADA  to  the  MERSEY,  ftr  WEEK  ENDING  SEPT.  22nd,  1894. 


Oattle. 


Qra.  of 
Beef. 


Sheep. 


CatUe. 


*&?     8^ 


Queensmore 

Lake  Superior  ... 

Georgian    

Rappahannock  ... 

Mongolian 

Templemore 

Southwark 

Michigan    

Cephalonia , 


655 
589 
840 
359 
435 
887 

•  •  • 

658 


1552 
2420 


840 
2824 
1492 


587 


Samia  

Germanic 

Aurania 

Barrowmore    .. 

Nomadic  

Lake  Winnipeg. 

Etruria 

Ottoman 


337 


625 
744 

385 

•  •  • 

702 


1800 
3841 

•  •  • 

2250 

«  •  • 

1840 
1718 


7i« 
tui) 
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London 


BirmiDgham 


CardiflP 

Swansea.... 
Manchester 
Liverpool   . 


»ff 


»9 


Newcastle 


Leeds  .... 
Belfast  . 
Cork  .... 
Limerick 


Belfast 

Waterford 


Cold  Stores  throughout  the  Country, 


The  Liode  British  Refrigeration  Ck).,  Shad- 
well  Stores 


Messrs.  Nelson  Bros.'  Stores,  Nelson's 
Wharf,  Lambeth,  and  Upper  Thames  St. 


Blackfriars  Stores 


Leadenhall  Market  Stores 


Army  and  Navy  Co-operative  Co.  Stores 
Smithfield  Market  Stores 


f 


General  and 
Eggs. 


The  Linde  British  Refrigeration  Co.,  Cold 
Stores,  Fish  Market 


Cold  Stores 

Cold  Stores  (not  completed)  

Corporation  Cold  Stores,  &c 

Liverpool  Cold  Stores  and  Ice  Co. 

James  Nelson  &  Sons   

Sansenena  &  Co 

Eastmans,  Ltd.  

Vesty  &  Co.,  Bootle  

Cold  Stores  and  Ice  Co 


Cold  Stores 


Cold  Stores  and  Ice  Co. 


J.  &  J.  Lonsdale. 


Denny's  Stores 


Sheep. 

CTeneral. 

»» 
Sheep. 

General. 


f> 


»» 


» 


Sheep. 


tf 


t» 


»t 


Chilling. 
OeneraL 

•9 

Butter. 
Pork. 


740 


COLD  STOBA6E. 


g 


V 


4 

^ 

^ 


L^ 


V| 


^ 

^ 


^ 

o 


^ 

^ 


k 

: 


Mi 


a 


C 


^ 


s 


i 

CO 


i 


s 


s 


CO 
CO 


CO     <n     ^ 


s 

o 


^^w^  "^  ^^^iT*  .^^^*  .^^^*  o  Wfc  ^>  Wfc  ^> 

_  ^  _^  4^  «k  ff^  flk  Sk  S^  «k 


FRANK  TATE. 


741 


Go 


I 


i 


"•a 


O 
9 

.£3 

8 

03 


S 


g2  |« 


9 

1;;  9 

1 

trail 

» 

?  3 

:S 

'&< 

09 


s 


00 


#«5§4l5§5S4l§S«§:iilSJS^iS 

I                      1             !            ; 

/  / ' 

11                      •            1         /I 

/         1  ;  J 

\            V 

\         v 

$§^i$iil^^$$^ISS$9;%ISS$$ 

GO 


00 


i 


^ 

s 


i 


-3 
♦J 

8 

as 


3 


o  5 

a^ 


111 

SI  t^ 


742  Tits   ATMOePHSBE  OF   LITERPOOL. 

Sir  Thomas  Cbawford  (London)  said  that  though  verj  familiar 
with  the  use  of  frozen  meat,  he  had  not  before  heard  of  the  admirable 
manner  in  which  it  was  dealt  with  on  its  journey  to  this  countr}'. 
In  London  they  had  been,  as  w&s  generally  believed,  supplied  with 
the  thoroughly  sound  home-produced  article,  but  eventually  they 
found  that  the  butchers  were  in  the  habit  of  getting  the  "home- 
grown "  from  some  of  the  firms  who  imported  foreign  frozen  meat. 
He  had  himself  been  in  the  habit  of  using  this  meat  in  his  own 
family,  and  could  speak  with  the  greatest  confidence  of  its  quality 
and  with  satisfaction  at  the  prospect  of  having  such  an  addition  to 
the  meat  supply  of  this  country.  They  were  largely  dependent  on 
imported  food,  and  it  was  of  the  great*  st  interest  to  them  to  know 
the  manner  in  which  that  food  was  preserved,  and  to  be  well-advised 
as  to  its  character  and  the  treatment  it  received.  For  that  reason 
he  wished  to  thank  Mr.  Tate  for  being  good  enough  to  give  them  so 
valuable  a  paper. 

The  Pbjssidkxt  of  the  Section  (Dr.  T.  Stevenson)  desired  to  offer 
the  thanks  of  the  meeting  to  !Mr.  Tate  for  his  interesting  paper.  It 
was  of  especial  interest  to  him  because  a  few  years  ago  he  belonged 
to  a  well-known  club  in  London  where  they  prided  themselves  on 
their  *'  haunches  of  mutton."  He  followed  up  the  matter  and  found 
that  the  meat  came  from  a  shop  where  it  was  known  as  ^*New 
Zealand  four-year  old." 

Mr.  Tate  (Liverpool),  in  reply,  suggested  that  all  present  should 
read  through  the  Minutes  of  Evidence  of  the  Committee  of  the 
House  of  Lords,  which  inquired  into  the  question  of  the  marking  of 
foreign  meat.  They  would  find  there  more  information  about  food 
than  they  had  in  his  paper. 


"  Tlie  A tmosphere  of  Liverpool"  by  T.  Lewis  Bailey,  Ph.D., 

and  Charles  A.  Kohn,  Ph.D.,  B.Sc. 

ABSTRACT. 

The  investigator  of  the  air  of  towns,  especially  in  its  relation 
to  both  animal  and  vegetable  life,  is  essentially  concerned  with 
the  examination  of  the  impurities  present  in  the  atmosphere  as 
apart  from  what  may  be  considered  as  the  normal  constituents 
of  air — oxygen,  nitrogen,  carbonic  acid  gas,  and  moistnre. 
These  impurities  arise  essentially  from  the  combustion  of  fuel, 
and  consists  of  sulphurous  and  sulphuric  acids  and  particles  of 
carbonaceous  matter  suspended  in  the  air.  In  addition  there 
are  moulds,  germs  and  liquid  organic  products  of  the  nature 
of  which  very  little  is  known.  The  work  done  in  Liverpool, 
which  is  only  the  beginning  of  a  wider  series  of  experiments, 
has  consisted  chiefly  m  the  determination  of  the  total  sulphur 
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present  as  sulphurous  and  sulphuric  acids,  and  a  few  determina- 
tions of  the  organic  matter.  These  determinations  have  been 
conducted  at  two  stations,  one  almost  outside  the  city  (University 
College),  and  the  other  in  a  more  densely  populated  neighbour- 
hood and  near  the  river  Mersey  (Vauxhall  Road).  The  method 
employed  was  similar  to  that  used  by  Dr.  G.  H.  Bailey,  who 
has  carried  out  a  long  series  of  experiments  on  the  impurities 
present  in  the  air  of  Manchester,  except  that  the  meter  em- 
ployed for  aspirating  the  large  volume  of  air  required  for  each 
determination  was  driven  by  an  electric  motor  instead  of  by  a 
weight  attached  to  a  cord  running  over  a  pulley.  This  altera- 
tion has  several  advantages,  rendering  the  apparatus  practically 
automatic.  The  following  are  some  of  the  results  obtained, 
expressed  as  milligrammes  of  sulphur  dioxide  per  100  cubic  feet 
of  air. 

Table  I. 

Comparison  of  tlie  amounts  of  SO^j  in  Air  in  clear  and  in 

foggy  weather. 

Stations  : —  University  College. 

Milligramme  SO,  per  100  cubic  ft. 

Thick  fog  (November) ;V5 

Slight  fog  (December)  !•? 

Fog  over  river  (November)  ,. 0'5 

Fog  over  river  (January) 0*96 

Clear  (December) 0*30 

Clear  (June)  0-20 

Vanxhall  Road. 

Fog  (February) 9'1 

Clear  (February^   0*58 

In  Manchester  12*0  milligrammes  SOg  per  100  cubic  feet 
were  found  during  a  thick  fog  in  December,  and  21*0  during  a 
very  thick  fog. 

At  the  Vauxhall  Road  Station  the  following  average  amounts 
of  sulphur  dioxide  were  found  from  February  to  June. 

Table  II. 
Station — Vauxhall  Road. 

MoDth.  Average  milligrammes  SO,  per  100  cubic  ft.  of  air. 

February    6*47 

March 1-91 

April  1-53 

M!av    0*95 

June 0-33 

The  observations  were  made  between  November  and  June, 
1893-4.     They  are  to  be  regarded  only  as  preliminary  results, 
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and  it  is  proposed  to  establish  five  stations  in  all  for  the  com- 
pletion of  the  work.  Meanwhile  the  results  point  to  the 
marked  purity  of  Liverpool  air  as  compared  with  that  of 
Manchester  or  of  London,  as  well  as  to  tlie  greater  proportion 
of  sulphurous  and  sulphuric  acids  present  in  the  more  densely 
populated  parts  of  the  city. 

[/br  discussion  on  this  paper  see  page  749.] 


^^  Notes  ofi  Town  Smoke^^  by  Hubert  L.  Terry,  F.LC- 

Impossible  though  it  is  not  to  admire  the  zeal  with  which 
sanitarians  in  many  of  our  large  towns  have  thrown  themselves 
into  the  task  of  abating  the  smoke  nuisance,  it  is  at  the  same 
time  diiScuIt  for  the  technical  chemist  or  engineer  to  treat  with 
seriousness  every  one  of  the  various  schemes  which  have  been 
put  before  the  public  to  effect  the  end  in  question.  Some  of 
these  schemes  have  been  advocated  by  those  who  were  familiar 
with  the  chemistry  of  combustion,  others,  alas  I  by  those  who 
were  not ;  and  in  both  cases  the  dry  bones  of  discarded  pro- 
cesses have  constantly  been  i-ehabilitated  with  such  effect  that 
the  casual  reader,  not  conversant  with  the  bibliography  of  the 
subject,  has  been  apt  to  imagine  that  the  latest  patentee  who 
appears  on  the  scene  has  really  overcome  all  difficulties.  The 
following  notes,  for  which  no  £^reat  originality  is  claimed,  may 
possibly  aid  somewhat  in  dispelling  the  haze  which,  in  accord- 
ance with  the  fitness  of  things,  surrounds  the  subject  in  the 
minds  of  many. 

Coal  mav  be  generallv  stated  to  consist  of  one-third  volatile 
matter  and  two-thirds  fixed  carbon,  and  the  immediate  result 
of  adding  fresh  fuel  to  a  hot  fire  is  to  distil  off  the  volatile 
matter  in  the  form  of  hydro-carbons,  of  which  defiant  gas  and 
marsh  gas  may  be  taken  as  representative.  Now  it  altogether 
depends  on  how  far  the  conditions  are  favourable  for  complete 
combustion  as  to  how  much  of  this  gas  escapes  up  the  chimney 
unbumt  as  grey  smoke,  or  how  much  is  burnt  to  carbonic  acid 
and  water.  Fuels  require  a  certain  amount  of  air  for  their 
combustion,  but  the  theoretical  quantity  required  by  coal  has 
to  be  doubled  in  practice  to  counteract  the  effect  of  the  pro- 
ducts of  combustion  on  the  fire.  About  300  cubic  feet  of  air 
would  therefore  be  required  per  pound  of  coal,  but  the  difficulty 
is  to  distribute  this  air  just  as  it  is  wanted;     The  combustion 
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equations  of  marsh  gas  and  coke  show  that  double  the  quantity 
of  air  is  required  for  the  former  as  for  the  latter,  and  it  is 
because  our  fireplaces  and  furnaces  have  no  means  for  regulating 
the  air  supply  to  the  requirements  of  the  fuel,  that  we  have  so 
much  trouble  with  smoke.  The  example  of  a  colliery  explosion  of 
fire-damp*  shows  us  that  the  hydro-carbon  can  be  burnt  under 
suitable  conditions  without  the  production  of  free  carbon. 
These  conditions  are : 

( 1 )  The  proper  amount  of  air. 

(2)  Due  admixture  of  this  air  with  the  combustible  gases. 
(i^)  A  sufficiently  high  temperature. 

The  prevention  of  smoke  postulates  these  conditions,  but,  as 
we  shall  see,  it  is  difficult  to  obtain  them. 

In  the  case  of  the  household  grate  there  is  frequently  a 
deficiency  of  air  entering  below,  and  a  large  excess  drawn  in 
over  the  top  of  the  fire  by  the  chimney-draught.  This  latter 
causes  rapia  cooling  of  the  hydro-carbon  vapours  as  they  are 
evolved  from  the  coal,  and  reduces  them  below  the  temperature 
of  combustion ;  it  also,  by  cooling  the  flames,  causes  deposition 
of  soot.  In  the  boiler  fire,  on  the  other  hand,  the  conditions 
are  different,  and  it  is  possible  by  careful  firing  to  regulate  the 
air  supply  to  some  extent.  Moreover,  the  smoke  is  given  off 
just  after  firing,  or  when  *'  breaking  up,"  and  not  over  a  long 
period  of  time  as  in  the  house  fire.  With  regard  to  the  tem- 
perature requisite,  it  is  known  that  hydrogen  combines  with 
oxygen  to  form  water  at  about  600®  F.,  while  carbon  requires  a 
temperature  of  800°  F.  before  it  burns  to  carbonic  acid.  Now 
the  separation  of  free  carbon  or  soot  may  be  explained  as  due 
to  one  of  two  causes,  which  may  tend  to  reduce  the  gases  to  a 
temperature  which  is  sufficient  to  burn  the  hydrogen,  but  not 
the  carbon.  These  causes  may  be  a  large  excess  of  cold  air 
entering  the  fire,  or  the  sudden  addition  of  a  large  quantity  of 
fresh  fuel.  The  volatilization  process  is  an  extremely  cooling 
one,  and  results  in  the  sensible  heat  of  the  fire  becoming  latent 
to  a  large  extent.  A  separation  of  carbon  from  the  hydro- 
carbon may  also  be  brought  about  by  a  deficiency  of  air,  as  the 
hydrogen  has  the  greatest  affinity  for  the  oxygen,  but  it  is 
difficult  to  imagine  this  as  likely  to  occur  at  all  often. 

To  more  than  glance  at  what  has  been  done  in  the  way  of 
providing  smoke -consuming  appliances  would  entail  greater 
prolixity  than  the  present  occasion  allows.  The  published 
results  of  the  Smoke  Prevention  Committee  of  St.  Louis, 
U.S.A.,  t  are  of  considerable  interest  as  combating  many  pet 
%..  .  ■    ■■■ 

♦  CH^-}-2(0,)  +8(N,)  =  C0,  4-2(H.O)+8(N,). 
t  Proc.  Inet.  Civ.  Eng.,  1892-93. 
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notions  of  engineers.  From  them  we  learn  that  a  smokeless 
chimney  represents  a  loss  of  efficiency  of  13  per  cent.  com|)are(l 
with  a  moderate  evolution  of  smoke.  I  cannot  stay  longer 
<»ver  this  report,  but  it  should  not  escape  tlie  notice  of  those 
interested.  I  am  not  aware  that  the  influential  association  that 
was  formeil  some  three  years  ago  in  this  countrj'  to  investigate 
the  merits  or  otherwise  of  smoke-preventing  appliances  has  issued 
a  final  report,  but  a  branch  committee  at  Glasgow  has  done  so, 
and  among  the  recommendations  ai^e  (a)  the  better  education 
of  firemen  and  (b)  the  more  general  use  of  mechanical  stokers 
for  dirty  coal.  To  my  mind  those  inventors  who  have  aimed  at 
supplying  hot  air  at  the  fire-bridge,  or  at  burning  the  separated 
carbon  by  passage  through  incandescent  fire-brick,  are  most 
likely  to  achieve  permanent  success.  Differences  of  opinion 
exist  among  steam-users  as  to  the  merits  of  this  or  that  ai>pli- 
ance,  but  the  fact  is,  that  boiler  settings  vary  a  good  deal,  and 
an  appliance  that  will  work  well  on  a  modern  boiler  with  good 
draught  will  probably  fail  in  a  case  where  the  flues  are  long, 
narrow,  and  half  full  of  water.  The  more  extended  use  of 
modern  high-pressure  boilei-s  is  all  on  the  side  of  the  smoke 
reformers. 

It  is  frequently  urged  that  a  smokeless  chimney  is  an  indica- 
tion that  the  poisonous  gas,  carbonic  oxide,  is  being  evolved. 
Now  I  confess  to  a  feeling  of  scepticism  as  to  this  being  at  all 
generally  true.  That  the  gas  is  never  produced  by  a  fire  I  do 
not  assert,  but  it  is  rarely  the  case,  and  it  would  be  difficult  to 
account  for  its  presence  in  the  average  chimney  where  air  is 
always  in  excess.  Angus  Smith,*  moreover,  points  out  that  he 
only  found  carbonic  oxide  in  black  smoke,  and  this  statement, 
taken  in  conjunction  with  recent  published  analyses,  should,  I 
think,  warn  us  from  attaching  too  much  prominence  to  the 
assertion  that  carbonic  oxide  is  a  necessary  concomitant  in  the 
case  of  a  smokeless  chimney. 

I  shall  now  refer  to  some  remarks  made  by  Dr.  Oldfield 
when  discussing  a  former  paper  of  mincf  He  suggested  that 
as  the  Alkali  Acts  had  proved  of  great  service  in  preventing 
injury  to  the  country  by  mineral  acids,  similar  legislation 
was  only  needed  to  do  away  with  the  smoke  nuisance.  Now 
with  all  humility  I  venture  to  submit  that  from  a  chemical 
point  of  view  the  identity  of  relations  demanded  by  an  analog}' 
is  in  this  case  conspicuously  absent.  There  is  little  in  common 
between  the  constituents  of  black  smoke  and  hydrochloric  acid 
gas.     The  latter  is  readily  soluble  in  a  stream  of  water,  and 

*  Ann.  Hep.  Alkali  Acts,  18G7. 
t  Trans.  Sao.  Inst.,  1892. 
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can  be  removed  from  air  by  simple  washing.  In  the  case  of 
smoke,  filtration  of  some  sort  would  be  necessary,  and  this, 
although  it  has  been  done  in  more  than  one  case,  is  found 
difficult  to  carry  out  in  practice.  Dr.  Oldfield  also  inclines  to 
the  opinion — and  he  is  by  no  means  alone — that  a  general 
recovery  of  tar  and  ammonia  from  the  coal  we  burn  would  be 
a  desirable  thing  to  bring  about.  Now  my  objections  to  any  such 
scheme  are,  firstly,  in  the  case  of  tar,  that  in  the  ordinary  grate 
or  boiler  fire  no  tar  of  the  benzine  series — which  alone  is  of 
value  for  colour  making— is  produced. 

This  point  has  been  insisted  on  by  Mr.  G.  E.  Davis  and 
others  who  have  shown  that  the  tar  produced  belongs  to  the 
paraffin  series  of  compounds.  But  supposing  this  difficulty  to 
be  overcome,  we  have  to  consider  what  market  there  would  be 
for  the  benzine  recovered  from  this  source.  Already  the  large 
recovery  of  this  body  from  closed  coke  ovens  and  from  coal  gas 
in  Germany  has  resulted  in  a  great  reduction  of  prices.  A  paper 
by  Dr.  Dreyfus*  shows  that  benzol,  which  was  quoted  at  4s.  8d. 
per  gallon  in  1891,  had  fallen  in  18V*2  to  2s.  To-day  it  is 
quoted  at  Is.  i>er  gallon,  which,  if  figures  mean  anything, 
surely  indicates  that  the  supply  already  exceeds  the  demand. 
I  mention  this  especially  because  the  carbonization  of  coal  in 
closed  ovens,  with  the  object  of  supplying  gas  and  coke  for 
house  fuel,  is  advocated  on  the  plea  that  considerable  profits 
must  result  from  the  sale  of  by-products.  To  turn  now  to 
the  ammonia,  if  we  take  the  nitrogen  in  coal  as  averaging  1  °/q 
this  would  represent  about  200  lbs.  ammonium  sulphate  per  ton 
of  coal.  In  practice  however,  under  the  most  favourable  condi- 
tions, it  is  found  difficult  to  recover  more  than  one-tenth  of  this 
quantity.  The  fact  is  that  if  coal  is  properly  burnt  in  a  current 
of  air,  the  nitrogen  is  evolved  in  the  free  condition  and  not  as 
ammonia  at  all,  and  it  is  only  where  steam  is  introduced,  as  in  the 
Young  and  Beilby  shale  retort,  that  any  quantity  of  ammonia 
is  obtained.  That  the  supply  of  ammonia  yet  exceeds  the 
demand  or  even  satisfies  it  I  do  not  wish  to  imply,  but  I  am  not 
at  all  sanguine  as  to  the  supply  being  augmented  from  fire- 
places as  built  at  the  present  time. 

Dr.  Oldfield  suggested  further  that  it  was  advisable  to  fix  a 
limit  at  which  black  smoke  is  to  be  considered  harmful,  and 
then  to  legislate  accordingly.  He  cites  the  cases  of  chimney 
sweeps  ana  colliers  as  showing  the  danger  to  health,  resulting 
from  the  presence  of  carbon  in  the  respiratory  organs.  I  have 
no  particular  knowledge  of  chimney  sweeps,  but  with  regard  to 
colliers   I   have   more   than   a   suspicion   that   this   statement 

*  Jouro.  Soc  Cbeiu.  li.d.,  1892. 
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involves  the  fallacy  of  post  hoe  ergo  propter  hoe,  because  the 
probability  is  that  the  damage  is  due  to  the  coal  dust  consisting 
of  angular  particles,  the  chemical  composition  of  which  is  a 
matter  of  small  moment.  I  do  not  say  that  the  presence  of 
amorphous  carbon  as  found  in  black  smoke  and  soot  can  be  at 
all  beneficial,  but  I  think  we  want  further  evidence  as  to  its 
inimical  action  on  the  lungs.  To  return,  however,  to  the 
question  of  a  fixed  standard  for  black  smoke,  I  think  that  any 
such  enactment  would  be  unsatisfactory  unless  it  was  clearly 
laid  down  that  manufacturers  would  be  under  the  inspection  of 

aualified  men  as  in  the  case  of  the  successful  Alkali  Act.  Each 
istrict  should  be  treated  on  its  own  merits.  An  amount  of 
smoke  which  would  strike  terror  into  the  mind  of  an  inhabitant 
of  the  Isle  of  Wight,  would  be  taken  as  a  matter  of  course  in 
the  Potteries,  and  there  would  be  no  advantage  in  making  both 
districts  amenable  to  one  standard.  The  qualified  inspector  wiio 
appears  in  my  visions  of  the  future  will  have  under  his  con- 
sideration the  question  as  to  whether  black  smoke  is  necessary 
or  superfluous  in  any  particular  case,  and  he  will  then  instruct 
the  local  authority  to  administer  the  law  as  laid  down  by  the 
Public  Health  Act,  187/).  Draconian  legislation  such  as  that 
proposed,  would  serve  to  harden  the  hearts  of  the  offenders, 
whereas  it  should  be  our  purpose  to  secure  their  co-operation. 
The  advocate  of  a  Fabian  policy  in  these  days  meets  with  but 
scant  sympathy,  but  the  country  may  wake  up  some  day  to  the 
fact  that  such  a  bulky  statute  book  as  that  which  is  now  in 
progress  of  formation,  is  not  altogether  an  unmixed  blessing. 

The  remarks  made  by  Dr.  Black  in  the  discussion  under 
notice,  where  he  referred  to  the  remissness  of  urban  authorities 
in  certain  towns  were  very  much  to  the  point.  It  is  a  matter  of 
common  notoriety  that  in  some  towns,  and  where  the  law  is 
rigidly  enforced  against  mill  owners,  the  amount  of  smoke 
emitted  by  warehouses,  hotels,  etc.,  is  a  decided  nuisance.  The 
heating  arrangements  in  such  buildings  are  often  badly  designed 
and  under  the  management  of  incompetent  hands.  Again,  the 
tendency  to  save  the  expense  of  a  sweep  by  firing  the  soot  in 
the  chimney  is  looked  upon  with  much  more  leniency  in  some 
towns  than  should  be  tlie  case. 

With  regard  to  the  smoke  question  generally  in  our  large 
towns,  there  does  not  seem  much  likelihood  of  the  two  alter- 
native schemes  which  aim  at  doing  away  with  the  use  of 
bituminous  coal  being  adopted  to  any  extent  in  the  near  future 
at  all  events.  These  alternatives  you  know,  of  course,  to  be 
(1)  gas,  (2)  anthracite.  The  arguments  for  and  against  these 
proposals  have  been  before  the  public  for  some  time,  and  the 
exigencies  of  space  will  not  permit  of  my  recapitulating  them. 
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but  anyone  who  has  studied  the  matter  must  own,  I  think,  that 
the  adverse  opinions  which  have  been  expressed  have  a  good 
deal  of  foundation  in  fact.  I  myself  think  that  the  solution  of 
the  question  lies  rather  in  the  direction  of  improved  fireplaces, 
in  which  to  go  on  burning  bituminous  coal,  than  in  the  radical 
change  suggested.  The  boiler  question  is  not  such  a  very 
difficult  one,  but  to  evolve  a  perfectly  satisfactory  household 
grate  from  the  combination  of  the  various  improvements,  which 
have  been  so  far  effected  will  yet  require,  I  think  we  must  all 
admit,  the  inventive  faculty  in  its  supremacy,  if  not  in  its 
highest  perfection.  To  cry  out  for  an  improved  household  grate 
may  seem  at  first  sight  somewhat  like  straining  after  the  pro- 
verbial gnat,  but  the  fact  is  figures  recently  obtained  by  Dr.  G.  H. 
Bailey  which  show  conclusively  that  in  one  large  manufacturing 
town  at  all  events  the  greater  portion  of  the  smoke  nuisance 
arises  from  the  household  chimneys.  It  would,  of  course,  be 
hazardous  to  generalize  from  one  set  of  observations,  as  similar 
conditions  are  hardly  likely  to  occur  in  any  two  towns,  but  the 
figures  obtained  by  the  observer  quoted  should  receive  due 
recognition.  To  overcome  the  conservatism  of  the  domestic 
servant  is  known  to  be  a  matter  of  no  slight  difficulty,  and  this 
is  an  adverse  factor  to  be  reckoned  with  in  the  case  of  the 
improved  grate  of  the  future,  which  will  probably  require  a 
certain  amount  of  attention.  In  the  case  of  boiler  firemen, 
however,  the  outlook  is  more  promising,  as  the  bill  recently 
introduced  into  Parliament  seeking  power  to  grant  certificates 
to  qualified  men  should  serve  to  raise  the  standard  of  firemen 
generally.  Although,  no  doubt,  serious  opposition  will  be 
encountered,  I  fail  to  see  how  anything  but  good  can  come  of 
the  bill,  provided  it  does  not  seek  to  make  stoking  a  "  close 
profession." 

In  conclusion,  I  would  express  the  opinion  that,  although  no 
such  startling  antithesis  as  the  total  prevention  of  all  smoke  is 
to  be  expected  in  a  manufacturing  country  like  ours,  yet  as 
soon  as  defaulters  are  assured  of  a  means,  they  will  strive  to 
attain  the  end  so  earnestly  desired  by  sanitarians  generally. 


[^This  discussion  applies  to  papers  by  Dr.  T.  L.  Bailey,  Dr. 
C.  A.  KoHN,  and  Mr.  H.  L.  Terry.] 

The  Pbesidbnt  of  the  Section  (Dr.  T.  Stevenson)  said  he  need 
hardly  point  out  to  them  the  importance  of  detecting  and  estimating 
the  impurities  produced  in  the  air  of  towns  by  smoke  and  other 
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abnormal  consMtuents  of  the  atmosphere.  It  was  plain  that  in 
order  to  assess  the  value  and  benefit  to  be  derived  from  these  predae 
determinations  the  experiments  should  be  performed  in  different  parts 
of  a  city,  and  it  was  also  very  desirable  that  those  of  many  towns 
and  cities  should  be  collated  and  compared.  That  had  not  been  done 
yet.  The  whole  work  was  at  present  voluntary.  The  work  w&s 
being  done  voluntarily  at  Manchester,  Liverpool,  and  London,  and 
this  winter  a  very  small  beginning  would  be  made  in  Leeds.  Some- 
thing was  done  at  Glasgow  a  few  years  ago.  Nowhere  else  bad  there 
been  systematic  experiments  with  the  precise  appliances  that  were 
now  available,  but  be  hoped  that  would  no  longer  be  the  case. 

Mr.  A.  E.  Flbtchbs  (London)  said  he  was  very  glad  to  add  his 
meed  of  thanks  to  the  readers  of  the  papers.    Li  reference  to  sanitary 
advance  the  subjects  were  the  most  interesting  that  could  be  brought 
before  them.     He  himself  at  St.  Helens  and  Widnes  had  used  vessels 
to  arrest  all  acid  matters  in  the  air,  so  that  he  could  compare  the 
relative  amount  and  say  whether  the  acid  predominating  was  sul- 
phuric or  hydrochloric.     He  was  able  from  time  to  time  to  saj  what 
were  the  proportions  of  the  two  acids.     Such  figures  were  gi%'en  in 
one  of  the  earlier  reports  under  the  Alkali  Act,  by  which  a  comparison 
might   be   drawn   between   the   more  chlorous    atmosphere  of   St. 
Helens,  and  that  of  Manchester  which  was  more  sulphurous.     Other 
methods  had  been  adopted,  but  the  one  brought  before  them  was  a 
more  accurate  and  refined  system.     He  hoped  the  word  smoke  pre- 
vention would  always  be  used  and  not  smoke  combustion.     It  was 
abaurd  to  talk  about  burning  smoke,  it  should  be  prevented  by  an 
eiiicient  air  supply.     It  was  not  only  the  waste  of  fuel  in  the  smoke 
that  they  had  to  deplore — in  ^t  under  certain  conditions  there  might 
be  no  practical  waste  of  fuel — but  the  injury  to  the  air,  not  from 
carbonic  oxide,  but  from  the  dirt  it  brought  and  the  obscuring  of  the 
sunlight.     He  thought  these  two  items  were  very  large.     He  himself 
was  supposed  to  have  a  certain  control  over  noxious  gases,  and  each 
day  people  poured  into  him  complaints  as  to  smoke  nuisances.     That 
week  he  had  two  separate  complaints ;  one  of  them  from  Winsford 
was  accompanied  by  two  photographs.     The  occupant  of  a  house  said 
that  new  works  were  started  near  there,  and  asked  if  he  could  do 
anything  to  save  them  from  the  dreadful  smoke  in  which  they  vi  ere 
involved.     The  two  photographs  sent  certainly  spoke  volumes  for  the 
truth  of  the  complaint.     It  was  sad  to  hear  complaints  and  to  know 
the  cure  was  within  their  grasp.     If  sufficient  care  and  trouble  were 
used  they  could  stop  the  smoke  from  boiler  fires.     According  to  law, 
smoke  from  boilers  was  prohibited,  but  the  law  was  in  the  hands  of 
local  people  and  not  put  in  force.     Inspectors  appointed  by  the  Local 
Government  Board  would  be  independent  of  local  influence.    Their 
duty  would  be  to  enforce  the  regulations,  but  they  could  also  point 
out  the  practical  means  for  the  prevention  of  blaick  smoke  to  those 
whose  ignorance  was  not  wilful.    They  would  have  a  busy  time  to 
begin  with.    While  the  Act  was  pending,  one-third  of  the  fiies  would 
be  put  in  order ;   the  next  six  months  one-third  more  would  be  pat 
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rig!it.  He  dared  say  the  last  one-third  would  take  a  good  deal  of  con- 
trivance, hut  it  would  be  done,  and  everybody  would  afterwards  rejoice. 
He  was  going  to  be  superannuated,  but  he  hoped  that  somebody  else 
would  take  up  the  matter.  It  required  a  young  man  with  plenty 
of  energy  and  resource,  and  it  must  be  a  case  of  intaviter  in  modo, 
fortiter  in  re.  He  proposed  a  vote  of  thanks  to  the  authors  of  the 
papers. 

«       

Dr.  Bailey  (Liverpool)  said  the  real  point  of  efficiency  was  gained 
when  smoke  was  prevented.  He  did  not  know  how  far  the  experi- 
ments of  Scheurer  Kestner  would  go  in  the  direction  of  completely 
abolishing  smoke. 

The  Pbbsidbnt  of  the  Section  (Dr.  T.  Stevenson)  said  the  impor- 
tance of  the  subject  could  not  be  over-estimated.  They  heard  a  great 
deal  about  bacilli  and  zymotic  disease,  but  he  ventured  to  say  that 
the  unhealthiness  and  discomfort  produced  by  foul  air  were  as  great 
and  as  important,  if  not  as  vital,  as  those  produced  by  the  numerous 
bacilli  now  being  discovered. 

Dr.  C.  A.  KoHN  (Liverpool)  replied.  He  said  this  was  only  the 
beginning  of  their  work,  and  they  had  brought  it  up  because  they 
thought  it  would  be  interesting  to  the  Sanitary  Congress.  They  only 
hoped  that  the  next  time  the  Congress  came  to  Liverpool  they  would 
be  able  to  show  more  results,  and  trace  some,  relation,  if  any  was  to  be 
traced,  between  mortality  and  sickness  and  the  climatological  effects 
of  smoke. 

Mr.  H.  L.  Tbbbt  (Manchester),  in  reply,  said  that  if  he  judged 
aright  Mr.  Fletcher  fell  in  with  his  suggestion,  that  it  would  be  well 
if  inspection  under  the  Public  Health  Act  was  carried  out  by  inde- 
pendent men,  who  would  report  to  and  advise  the  local  authority.  It 
was  easy  to  see  how  abuses  could  arise  when  a  Board,  whose  members 
were  engaged  in  industry,  appointed  the  inspector  for  the  district. 


On  "  The  Application  of  the  Simultaneous  Metliod  of  obseroing^ 
Chimneys  in  Bolton  and  Oldliam^*'  by  Herbert  Fletcher. 

At  the  Congress  held  by  The  Sanitary  Institute  at  Bolton  in 
1887,  a  resolution  was  adopted  in  this  Section  "That  the  Council 
be  requested  to  institute  an  examination  into  the  best  methods 
of  consuming  smoke,  and  to  issue  the  results  of  their  enquiries.'* 
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Two  years  later  "  The  National  Committee  for  testing  smoke 
preventing  a]>pliances,"  was  formed  in  Manchester. 

In  observing  and  timing  the  emissions  of  smoke  from  the 
boiler  furnaces  under  test,  a  method  was  followed,  which  wa> 
found  to  be  capable  of  application  to  many  chimneys  simul- 
taneously, and  to  constitute  a  good  smoke  test  on  a  large  scale. 
Its  novelty  and  usefulness  may  make  it  interesting  to  the 
Congress. 

The  exhibited  record  of  an  hour's  observations — made  by  an 
observer  an<l  his  assistant — shows  a  page  of  foolscap,  with  a 
line  for  each  two  minutes,  and  a  column  for  each  chimnev. 
The  figures  3,  :?,  1  refer  to  the  photographs  of  three  shades  of 
smoke,  and  show  with  which  of  them  the  observer  judged  the 
emission  of  smoke  to  best  correspond  at  the  minute  corre- 
sponding with  the  line  on  which  the  figure  stands.  The  dots 
signify  "clear."  In  order  to  express  the  whole  of  each  chimney *s 
smoke  by  a  single  figure,  values  are  assigned  to  the  Nos.  2  and 
1  shades  of  one-quarter  and  one-sixteenth  respectively.  These 
photographs  were  selected  as  standards,  as  appearing  to  bear 
this  relationship  to  each  other.  The  final  figure  expresses  the 
character  of  the  chimney  in  terms  of  No.  3. 

The  photographs  probably  correspond  with  the  terms :  Dense 
or  Thick,  Medium  or  Moderate,  ancl  Faint  or  Light,  of  frequent 
use,  but  the  use  of  these  terms  is  to  be  deprecated,  as  there  is  an 
impression  in  many  places,  that  smoke  must  be  dense  to  be  illegal; 
whereas  the  word  in  the  Public  Health  Act  is  "  Black,"  and  it 
would  not  be  denied,  that  soot — of  which  all  shades  of  smoke 
consist — will  blacken  anything  it  touches.  The  gases  in  which 
it  floats  are  colourless  and  invisible  and  are  never  alluded  to  as 
smoke. 

Some  chimneys  emit  much  of  No.  2  and  little  of  No.  3,  and 
vice  versa,  and  unless  a  time  standard  of  each  kind  were  fixed  bv 
the  authority,  the  prosecution  of  No.  3,  or  thick  smoke  only, 
would  unfairly  encourage  an  appliance,  which  might  send  as 
much  soot  into  the  air,  as  the  one  complained  of,  but  in  more 
continuous,  although  thinner,  streams. 

The  figures  1,  4,  lf>  had  their  origin  in  the  fixing  by  the 
Bolton  Corporation  of  2^  minutes  per  half  hour  of  "  dense,"  or 
10  minutes  of  medium,  as  the  temporary  allowance  intended 
to  remain  in  force — as  stated  on  the  instructions  issued  to  the 
inspectoi's,  and  circulated  among  the  steam  users — until  the 
nuisance  had  been  abated  to  that  extent  throughout  the  town. 

Thirty  chimneys  may  be  observed  at  once — a  round  taking 
30  seconds,  when  there  is  no  hesitation  on  the  part  of  the 
observer,  who  calls  the  numl^r,  and  no  obstruction  of  view. 

Fifteen  chimneys  may  be  as  easily  observed  every  half  minute, 
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or  seven  every  quarter,  as  thirty  every  minute,  but  the  result 
will  be  the  same,  the  parts  of  a  minute  in  excess  of  the 
number  recorded  balancing  the  deficiencies  in  the  multitude  of 
observations. 

The  Lancashire  County  Council,  during  August  last,  ad- 
dressed a  circular  to  the  Local  Authorities  of  the  County 
calling  attention  to  the  report  of  the  County  Medical  Officer 
on  their  neglect  to  enforce  the  smoke  provisions  of  the  Public 
Health  Act,  and  this  step  the  Council  were  recommended  by 
the  Public  Health  Committee  to  take,  as  an  act  of  courtesv 
preceding  a  complaint  to  the  Local  Government  Board  under 
Sec.  199,  with  a  view  to  obtaining  the  appointment  by  the 
Local  Government  Board  of  a  commissioner  empowered  to 
perform  the  duty  of  the  defaulting  authorities  in  the  matter  of 
smoke  nuisance,  and  at  the  expense  of  such  authorities,  as 
provided  for  by  the  section.  If  this  would  lead  to  action,  this 
wholesale  system  of  taking  observations  should  be  useful  to  all 
concerned. 

Photography  might  be  employed  in  confirmation  of  these 
observations,  a  circle  of  chimneys  being  observed  every  minute 
by  several  kodaks,  or  parts  of  such  circle,  or  a  group  by  one 
kodak.  Photography  was  employed  by  Dr.  Patterson  in  his 
prosecutions  for  smoke  in  Oldham,  of  which  he  instituted  more 
than  250 ;  by  Mrs.  Hopwood  at  Middleton  and  Heywood,  by  Dr. 
March  in  Rochdale,  and  by  Mr.  Bingham  and  the  Smoke 
Abatement  Committee  in  Sheffield.  The  complaint  to  the 
Local  Government  Board  by  the  County  Council  was  the 
suggestion  of  Dr.  Patterson,  and  was  moved  by  him  at  his  last 
attendance  before  his  death  in  the  present  summer. 

No  man  ever  devoted  better  directed  efforts  to  the  cause 
of  air  purification  than  the  gallant  doctor.  Not  allowed  by  his 
Local  ^oard  in  his  capacity  as  Medical  Officer  of  Health  to 
move  the  law — he  fought  as  a  private  individual. 

His  method  was  perhaps  more  gallant  than  that  of  the  writer, 
and  he  seems  to  have  given  less  offence.  The  writer  has 
aimed  at  moving  the  local  authorities  to  action,  and  has 
depended  for  a  backing,  on  public  opinion,  which  he  has  sought 
to  inform  and  stimulate.  The  Doctor's  method  was  quicker, 
but  the  writer's  may  be  more  permanently  effective. 

It  is  sometimes  supposed,  that  photographs  can  be  manipu- 
lated to  increase  the  aegrees  of  darkness  at  pleasure,  and  are 
therefore  not  good  evidence ;  but  it  was  shown  in  court,  in  Dr. 
Patterson's  cases,  that  the  longer  the  exj^sure  the  fainter 
appeared  the  smoke,  it  being  on  the  move.  It  is  not  necessary 
that  the  smoke  should  appear  black  in  the  photograph :  it 
should  be  compared  with  the  shade  of  the  chimney  and  of  other 
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objects — they  all  pale  with  distance — but  the  volume  of  a  cloud 
of  smoke  is  manifest  from  afar  and  constitutes  good  evidence, 
however  pale  both  it  and  the  chimney  may  be,  for  equally  pale 
at  a  distance  means  equally  dark  when  near. 

By  the  use  during  the  summer  of  1 894  for  nine  days  of  the 
described  system  of  obsenang  a  number  of  chimneys  at  the  same 
time,  once  every  minute,  throughout  the  whole  day,  it  has  been 
possible  to  record  the  duration  and  density  of  the  emissions  of 
smoke  from  215  of  the  larger  chimneys. 

Of  these  215,  after  deducting  those  which  were  not  available 
for  purposes  of  comparison,  there  remained  95  in  Bolton  and  65 
in  Oldham.  In  these  two  towns  during  the  last  six  or  seven  years, 
the  provisions  of  the  Public  Health  Act  against  the  nuisance — 
Section  91 — have  been  more  strenuously  enforced  by  public 
;ind  private  prosecutions  than  in  any  others  in  the  country,  and 
they  are  able  now  to  show  a  greater  number  and  a  greater 
variety  of  appliances  for  its  prevention,  than  are  to  be  found 
in  other  towns. 

The  observations  were  made  unknown  to  the  firms  or  their 
firemen,  with  nine  exceptions.  Of  these  nine,  seven  were 
warned,  and  two  found  out,  that  they  were  under  observation. 
Their  figures  appear  among  the  larger  in  the  list,  being  1*J, 
23,  19,  14,  13,  9,  15,  11,  9.  They  were  all  hand-fired.  It  was 
at  the  time  intended  to  repeat  the  observations  after  warning 
all,  in  order  to  ascertain  the  effect  of  pains-taking,  but  twice 
the  attempt  was  foiled  by  mist  or  rain,  and  it  has  not  been 
(lone. 

After  all,  it  is  more  important  to  know  the  usual  conditions, 
than  what  a  stimulant  can  make  them. 

To  judge  of  the  merits  of  appliances  a  knowledge  of  the  rate 
of  consumption  and  of  the  draught  are  essential,  and  also  their 
independence  of  constant  attention,  but  from  the  averages 
obtained,  a  fairly  correct  idea  may  be  formed  of  the  degree  to 
which  the  smoke  nuisance  may  be  reduced  by  well-tried 
means. 

The  observations  show  that  the  manufacturing  smoke  nui- 
sance in  these  two  towns  arises  f rorai  an  average  emission — when 
expressed  in  terms  of  No.  3  or  thick  smoke — of  ten  minutes  in 
each  of  the  ten  working  hours  of  the  working  day.  Of  these 
ten  minutes  only  six  are  "  thick,"  three  are  "  medium,"  and  one 
is  "  faint,"  but  the  '*  medium  "  and  ^'  faint "  are  here  expressed 
in  terms  of  '*  thick,"  and  their  numbers  three  and  one  represent 
twelve  and  sixteen  minutes  of  their  respective  shades. 

At  73  chimneys,  nearly  one-half  the  number, 

Cokers**       machines  for  stoking  were  found  to  be  in  use. 
Of  these  there  were  23   where  the   boilers  had 
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machines  of  the  kind  known  as  "cokers,"  19  having  those 
which  use  an  igniting  brick  arch  with  downward  ignition,  and 
4  having  those  which  use  no  arch  with  upward  ignition. 

The  average  smoke  was  respectively,  with  arch  1*7  minutes, 
the  rate  of  firing  being  19]^  tons,  and  without  arch  3*9  minutes, 
the  rate  being  also  19^  tons.  The  worst  example  of  the 
"cokers'*  made  3*5  minutes — a  recent  installation — ^with  two 
T^feet  boilers,  burning  26  tons  each  per  week  of  60  hours 
with  a  poor  draught.  The  best  cotton-mill-example  of  the 
*'  cokers  '  made  0*6  minutes  as  the  average  of  four  whole 
days'  observation,  with  three  8-feet  boilers,  burning  24  tons 
each,  and  a  good  draught ;  but  a  corn  mill  running  day  and 
night  with  one  boiler  7^  feet,  burning  35  tons  in  125  hours, 
made  only  0*2. 

At  34  chimneys  the  boilers  had  "sprinklers," 

Spr?nklle^.      ^^^^^  ^^  ^^  having  self-cleaning,  and  those  at  20 

having  stationary  bars ;  average  smoke — with 
self-cleaning  bars  9*5  minutes,  the  rate  of  firing  being  22  tons 
— and  with  stationary  bars  11*5  minutes,  the  rate  being  17| 
tons. 

The  worst  example  of  the  "  sprinklers "  made  24*6  minutes 
with  four  boilers,  7^  feet  diameter,  73  tons,  and  medium  draught. 
The  best  '^sprinkling"  example  made  1*4  minutes,  with  one 
7^feet  boiler  and  good  draught,  burning  22  tons  a  week  of 
superior,  or  nut,  slack  (so  clean  that  the  fires  had  not  to  be 
cleaned  out  during  the  whole  day's  observation) ;  fixed  bars,  not 
self-cleaning  in  both  these  cases. 

At  15  chimneys  the  boilers  were  variously  fired,  more  than 
one  system  being  in  use. 

The  appliances  for  preventing  smoke  in  hand- 
*Ch)ors  alar  *     ^^"g  vary  the  admission  of  air  according  to  the 

admission  of  fuel ;  whereas  machines,  by  making 
the  introduction  of  fuel  continuous,  require  nothing  to  vary  the 
constant  and  uniform  draught  of  a  chimney.  The  most  suc- 
cessful of  these  appeared  to  be  the  firemen  themselves,  whose 
only  resource,  in  the  nine  instances  observed,  was  to  leave  the 
fire-doors  ajar  for  two  or  three  minutes  after  firing. 

In  these  nine  instances,  with  good  draught,  and  an  average 
rate  of  firing  of  15^  tons  per  7-feet  boiler  in  60  hours,  the  smoke 
averaged  4*3  minutes.  The  extremes  of  bad  and  good  were 
— "bad" — 8*3  minutes  with  two  boilers,  a  rate  of  12^  tons 
and  a  good  draught;  and — "good" — 3*3  minutes  with  three 
boilers,  a  rate  of  18  tons  and  also  a  good  draught.  Whether 
the  difference  would  be  accounted  for  by  the  difference  in  the 
time  the  doors  were  left  ajar,  was  not  investigated. 
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In  38  instances  air  was  found  to  be  admitted  by 
Hand-firing  appliances  attached  to  ordinarj'  hand-fired  boilers. 
Appliances.     ^^  admitting  the  air  at  tlie  front  of  the  fire,  10  at 

the  back^  and  14  at  both  front  and  back.  Their 
respective  averages  were  1 2,  9,  and  7,  and  the  average  of  the  38 
was  9.  The  worst  example  among  the  mills — a  colliery  being 
worse  still — was  in  those  of  front  admission,  namely,  by  steam- 
jets  above  the  fire — 27'7  minutes  with  four  boilers  8  feet  diameter, 
84  tons — rate  18 — and  good  draught.  In  the  best  example  air 
was  let  in  at  front  and  back  by  self-acting  air-grids  in  the  fire- 
doors  and  by  hollow  bars — 2*9  minutes  with  two  boilers  7  feet, 
40  tons — ^rate  20 — and  good  draught.  In  this  case  the  horse- 
power developed  per  ton-bumt-per-week  was  only  8'5,  whereas 
in  the  former  case  it  was  14*5  (according  to  information  given), 
pointing  to  some  cause  of  great  loss  in  boilers  or  engines. 
Hand-firing         ^"  ^^^7  ^^  cases   (25  per  cent,  of  the  whole 

without  number)  was  simple  hand-firing  practised  without 
Methods  or  ^ny  appliances  or  special  methods  for  preventing 
pp  lances.  gjuQi^g,  Their  average  of  smoke  was  15*3  minutes, 
the  rate  of  firing  being  16  tons  per  week  of  60  hours  per  7-feet 
boiler.  The  worst  showed  38*8  minutes,  with  four  7 J  and  two 
8J-feet  boilers,  burning  165  tons,  or  at  the  rate  of  24  tons  per 
7-feet  boiler ;  the  two  8^-feet  boilers  having  a  fair,  and  the  four 
a  poor,  draught.  The  best  showed  only  3*9,  with  three  7-feet 
boilers,  33  tons — rate  11 — and  a  good  draught. 
Q        .  ^  The  power  developed,  as  measured  by  the  rate 

of  consumption  and  evaporation,  depends  chiefly 
on  the  draught  of  air  through  the  bars  of  the  furnaces,  and 
these  developments  of  power  cannot  be  compared  with  one 
another,  where  the  draughts  differ.  The  water  gauge,  or  bent 
glass  tube  with  water,  applied  to  the  base  of  the  chimney  is  a 
good  indication,  but  the  proper  place  for  the  end  of  the  iron 
tube  connected  with  the  gauge  is  the  furnace  flue  midway — 
of,  and  above,  the  fire.  For  ordinary  Lancashire  boilers,  where 
the  diTiught  is  not  materially  impeded  by  tubes  or  dust,  the 
back  end  of  this  flue  is  the  usual  and  proper  place. 

It  will  be  seen  from  the  foregoing  that  the  suppression  of 
smoke  in  boiler  fires  is  being  reduced  from  an  average  of  15*3 
for  43  instances  of  ordinary  hand-firing  without  appliances  or 
special  methods,  to  an  average  of  1*7  for  19  instances,  and  it 
mav  be  inferred,  that  if  the  same  care  is  taken  as  in  the  best 
example  this  average  may  be  still  further  reduced  to  0*6.  The 
information  is  being  collected,  and  the  tests  of  evaporation  have 
been  made,  in  order  to  show  if  this  reduction  involves  a  sacrifice 
of  either  power  or  economy. 

A  table  of  results  of  the  observations  classifying  the  appli- 
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ances,  and  giving  particulars  of  the  work  done,  with  names  of 
firms  owning  the  chimneys  and  of  the  makers  of  tlie  appliances, 
will  form  part  of  the  report  of  the  National  Committee  for 
Testing  Smoke  Preventing  Appliances — Secretary,  Mr.  Fred. 
Scott,  33,  Brazennose  Street,  Manchester. 


Mr.  H.  L.  Terry  (Manchester)  said  it  seemed  to  him  that  this 
application  of  photography  must  prove  of  considerable  value  as 
evidence  in  smoke  prosecutions,  as  the  prints  would  serve  to 
corroborate  the  bare  statements  of  the  inspector.  The  "personal 
equation"  was  an  important  element  in  such  observations,  and  it 
was  desirable  to  eliminate  it  as  far  as  possible. 

Mr.  Herbert  Fletcher  (Bolton)  said,  only  as  a  means  for  check- 
ing observations.  If  the  observation  was  disputed  the  photograph 
would  be  a  corroboration.  It  would  be  desirable  to  nave  some 
mechanical  means  for  supporting  observations.  Such  a  use  of 
photography  should  be  of  great  interest  to  any  local  authorities  who 
took  up  the  smoke  nuisance  question. 

Mr.  Knox  (Liverpool)  said  the  difficulty  appeared  to  be  the 
disputing  of  the  truthfulness  of  the  inspector  in  his  observations. 

Mr.  Herbert  Fletcher  (Bolton)  said  most  people  would  think 
that  photographs  could  best  establish  the  evidence  of  the  inspector. 
In  three  cases  heard  at  Bochdale  last  week  the  Solicitor  for  the 
defence  objected  to  photographs  as  not  being  of  a  nature  that  could 
be  refuted  if  required,  and  nothing  could  be  done  with  them  in  the 
way  of  cross-examination ;  also  that  if  photographs  were  admitted 
they  should  be  the  work  of  a  person  whose  ability,  correctness,  and 
impartiality  could  be  relied  upon.  Well,  he  (Mr.  Fletcher)  thought 
that  nothing  could  be  more  impartial  than  a  photograph.  The 
negative  should  be  produced  in  court  by  the  person  who  took  it. 
Sometimes  cases  seemed  to  be  dismissed  on  negative  evidence — 
people  coming  forward  to  say  they  had  hved  in  the  neighbourhood 
and  had  experienced  no  nuisance.  He  believed  the  most  advanced 
town  in  the  coimtry  in  the  appHcation  of  both  law  and  machinery  in 
the  suppression  of  the  nuisance  was  Bolton. 

Mr.  Knox  (Liverpool)  said  that  in  some  courts  the  whole  point 
turned  on  the  word  '*  dense." 

Mr.  Herbert  Fletcher  (Bolton)  said  it  was  sometimes  supposed 
that  only  '*  dense  "  smoke  was  illegal,  whereas  all  smoke  was  "  black," 
and  the  Public  Health  Act  did  not  say  anything  about  *'  dense."    In 
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some  places  they  had  to  educate  the  BeDch.  Some  magistntes 
would  Dot  admit  that  smoke  was  a  nuisance.  The  waj  was  to  go  on 
prosecuting  without  caring  for  defeat.  Frequent  dismissals  of  cases 
brought  before  the  magistrates  by  the  authorities  speciaUy  entrusted 
by  law  with  the  duty  of  suppressing  nuisances  would  produce  a 
scandal  and  an  outcry,  which  would  not  be  disregarded  by  the  most 
unsympathetic  bench,  nor  does  the  same  bench  sit  continuously.  An 
authority  that  is  really  in  earnest,  and  which  represents  public 
opinion,  ^ill  ha^e  no  cause  for  complaint  after  the  first  few  dis- 
missals by  a  Bench  uncertain  as  to  which  way  the  ^ind  blows. 

The  President  of  the  Section  (Dr.  T.  Stevenson)  said  that  if  it 
was  true  the  safest  and  best  way  to  get  anything  done  was  to  agitate, 
then  he  thought  that  Mr.  Fletcher  had  commenced  to  purify  tbe 
smoky  atmosphere  of  Lancashire,  and  they  would  be  ready  to  accord 
him  thanks  for  his  interesting  details.  The  principle  which  seemed 
to  be  established  by  Mr.  Fletcher  was,  that  where  anybody  persistently 
made  a  nuisance,  the  inspector  should  be  a  greater  nuisance  to  him. 
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REVIEWS  OF  BOOKS. 


"A  TREATISE  ON  HYGIENE  AND  PUBLIC  HEALTH/'* 

This  volume  on  Sanitary  Law  concludes  the  task  of  the  able 
editors  of  the  largest  and  most  comprehensive  work  on  hygiene  in  the 
English  tongue.  The  authors  are  stated  to  be  "gentlemen  of 
recognised  legal  ability,  each  of  whom  is  officially  engaged  in  the 
administration  of  the  law  of  that  part  of  the  United  Kingdom  to 
which  his  article  relates,"  which  we  presume  means  that  at  least  the 
three  divisions — English,  Scotch,  Irish, — have  been  compiled  by  three 
different  individuals. 

For  at  least  twenty  years  each  Parliamentary  session  has  produced 
a  crop  of  Sanitary  Bills,  a  great  number  of  which  have  become  law : 
the  resulting  legislation  is  volmninous,  discontinuous,  hesitating, 
imperfect ;  in  some  cases  unwisely  permissive,  in  others  imprudently 
compulsory,  but  with  all  its  defects  of  omission  and  commission,  our 
health  legislation  (in  comparison  with  that  of  other  countries)  stands 
unrivalled  as  an  exposition  of  the  practical  application  of  accepted 
principles. 

For  collecting  the  scattered  materials  and  presenting  them  in  a 
convenient  form  imder  definite  heads,  the  authors  of  this  work  on 
Sanitary  Law  deserve  the  gratitude  of  members  of  local  authorities 
and  of  Medical  Officers  of  Health  generally ;  the  arrangement  of  the 
work  is  praiseworthy;  for  the  first  time  the  essential  parts  of  the 
whole  of  the  Sanitary  Law  have  been  collated,  so  that  they  may  be 
systematically  studied  in  one  volume  of  no  great  size. 

Law  consists  of  text  and  commentary;  the  text  being  the  statutes 
themselves,  the  commentary,  the  opinions  of  persons  versed  in  legal 
principles,  and  particularly  of  the  judgments  delivered  from  time  to 
time  in  the  Higher  Courts  of  Law.  The  point  most  open  to  ad- 
verse criticism,  is  the  scantiness  of  the  commentary;  the  work  is 
confessedly  written  for  the  use  of  persons  who  have  not  received  a 
legal  education,  and  for  such  surely  the  most  essential  thing  is  a 
clear,  definite,  elucidation  of  the  meaning  of  terms  employed, 
especially  in  those  cases  where  the  meaning  is  somewhat  diffi^rent  to  that 
ascribed  in  common  speech.  As  examples,  take  the  distinction  between 
"  drain  *'  and  "  sewer "  given  in  a  cur>'ory  and  incomplete  manner ; 
take  again  the  word  "  diseased ''  in  the  Dairies,  Cowsheds,  and  Milk- 
shops'  Order  (p.  146),  the  meaning  of  which  has  not  been  given  in  the 
text,  and  will  naturally  be  interpreted  by  the  ordinary  reader  in  the 
widest  sense,  whereas  ^^  disease,"  in  the  principal  Act  under  which 
the  Order  has  been  made,  is  restricted  to  certain  maladies  only. 

The  authors  had  an  excellent  opportimity  of  imparting  useful 
information   of   which  they  have  not  availed  themselves.      We  all 

*  Edited  by  Thomas  Stevenson,  M.D.,  F.R.C.P.,  and  Shirley  F.  Murphv, 
Medical  Officer  of  Health  of  the  administrative  Ck)unty  of  London.  Vol.  ill., 
"  Sanitary  Law.  *'    Large  8vo. ,  459  pp. 
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want  to  know  what  distance  from  houses  in  the  country  the  Local 
Government  Board  consider  *'  reasonable  "  for  the  purposes  of  water 
supply,  but  on  this  they  are  silent. 

In  some  cases  admiration  is  expressed  of  enactments  which  continue 
to  receive  the  hearty  and  unquahfied  condemnation  of  Medical 
Officers  of  Health,  as  for  instance  Section  4  of  the  Diseases  Prevention 
Act;  we  are  told  that  this  Section  is  very  valuable,  and  that  ^*if 
properly  and  wisely  exercised  it  may  greatly  facilitate  the  investiga- 
tion ot  the  origin  of  epidemics  where  an  outbreak  of  disease  is 
suspected  to  originate  in  the  milk  supphed  from  any  particular  farm, 
cowshed,  or  milk  shop."  It  may  be  true  that  the  formalities  of  the 
section  which  practically  prevent  the  arrest  of  the  distribution  of  an 
infected  milk  supply  ibr  a  period  varying  from  several  days  to  several 
weeks,  may  aid  in  the  uivestigation  of  origin  because  it  will  increase 
the  number  of  deaths  and  attacks  and  thus  accumulate  evidence, 
but  as  it  will  not  crush  out  the  epidemic,  which  can  only  be  arrested 
by  the  most  prompt  action  on  the  part  of  the  officers  of  a  local 
authority,  the  praise  given  shows  a  curious  misapprehension  of  the 
effect  of  the  section.  Fortunately  the  section  of  the  Act  is  permisaive, 
and  a  local  authority  may  adopt  it  or  not,  as  it  pleases ;  it  is  to  be 
hoped  that  common  sense  \«i)l  allow  it  to  remain  inoperative. 

There  are  many  other  points  on  which  the  reviewer  is  either  at 
variance  with  the  authors,  or  which  he  considers  are  open  to  criticism, 
but  these  are  slight  matters  of  detail  which  by  no  means  alter  his 
favourable  opinion  of  the  work  as  a  whole.  It  is  clearly  printed  on 
good  paper,  the  index  is  excellent,  and  considering  the  mass  of 
information,  the  price  is  not  unreasonable ;  those  who  have  neither 
time  nor  inclination  to  study  the  Sanitary  Law,  will  yet  find  the  book 
invaluable  for  the  purposes  of  reference. 

A.  WnrrER  Bltth. 


NOTES  ON  LEGISLATION  AND  LAW  CASES. 
Prepared  by  Prof.  A.  Winter  Blyth. 

Before  Justices  Mathew  and  Chablss. 

PILBBOW    V,    TESTBX    OF    ST.    I^EONABD,    SHOBEDITCH. 

{Timet,  Nov.  3rd,  1894.) 

Definition  of  ^^ drain"  under  the  Public  Health  and  Metropdii 
Local  Managemetii  Act*.  Sets  of  Artisans'  Dwellings  consisting  of  tivo 
hlocl'S  of  forty-six  sets  of  apartments  drained  into  a  common  drain  by 
twelve  branch  drains.  Held  that  the  ^'  common  drain'*  was  a  drain  aud 
not  a  setver^  and  that  the  premises  were  within  one  curtilage. 

This  was  a  special  case  stated  by  a  Metropolitan  Magistrate. 

In  August,  1892,  the  appellant  Filbrow  appeared  to  a  summons, 
issued  by  the  Vestry  of  St.  Leonard,  Shoreditch,  to  recover  expenses 
to  the  amount  of  £209.  7s.  6d.  incurred  by  the  Vestry  as  sanitary 
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authority  ia  amending,  &c.,  the  drains  at  Norfolk  Buildings,  of  which 
the  appellant  was  the  owner.  These  huildings  consisted  of  forty-six 
sets  of  apartments  divided  into  two  hlocks,  separated  by  a  causeway 
20  ft.  wide.  They  were  erected  and  the  drains  put  in  by  the  owner 
in  1882  without  any  plans  having  been  submitted  to  the  local 
authority,  or  any  sanction  or  inspection  by  them.  The  drainage  was 
by  means  of  tw^elve  branch  drains  running  into  a  main  drain  under  the 
causeway,  which  ran  into  a  sewer  within  100  ft.  of  the  blocks.  The 
branch  drains  were  inserted  into  the  main  drain  through  holes  cut  in 
the  pipe.  On  Nov.  18th,  1891,  the  Inspector  of  Nuisances  gave 
notice  to  the  owner  to  amend  and  reconstruct  the  main  drains,  and 
provide  a  properly-ventilated  inspection  chamber,  and  to  amend  the 
branch  drains,  to  disconnect  certain  waste  pipes,  &c.  The  requisition 
was  not  complied  with,  and  the  works  were  ultimately  done  by  the 
Vestry  at  the  cost  demanded.  The  appellant  contended  that  no 
order  could  be  made  against  him  because  the  alleged  main  drain  was 
used  "  for  the  drainage  of  more  than  one  building,"  and  not  "  for 
draining  any  block  of  houses  by  a  combined  operation  under  the 
order  of  any  Vestry  or  District  Board,"  and  was  therefore  not  a 
"drain"  but  a  *' sewer "  within  the  meaning  of  the  interpretation 
clause  (250)  of  the  Metropolis  Local  Management  Act,  1855  (18  and 
19  Victoria,  c.  120).  The  Magistrate  held  that  the  alleged  main 
drain  in  question  draining  blocks  of  houses  by  a  combined  operation 
was,  under  the  circumstances,  and  notwithstanding  the  absence  of 
any  order  of  the  Vestry  for  the  purpose,  a  "drain"  and  not  a  "sewer" 
within  the  meaning  of  the  Acts,  and  made  an  order  on  the  appellant 
to  pay  the  amount  charged. 

Mr.  B.  Woodtin  (Mr.  Poland,  Q.C.,  with  him)  appeared  on  behalf 
of  the  appellant ;  Mr.  Finlay,  Q.C.,  and  Mr.  Lewis  Thomas  appeared 
for  the  Vestry. 

Mr.  WooDFiN"  cited  the  cases  of  "  Bateman  v.  Poplar  Board  of 
Works"  (2  The  Times  L.  B.,  637,  33  Ch.D.,  360)  and  "Travis  v. 
Uttley  "  (1894)  (1  Q.B.).  He  urged  that  the  two  blocks  were  not 
in  the  same  curtilage,  and  that,  therefore,  at  any  rate  the  main  drain 
was  a  "  sewer  "  for  which  the  Vestry  was  responsible  and  not  the 
owner. 

Mr.  Finlay  said  it  would  be  most  inequitable  if  a  man  could  put 
up  houses  and  make  drains  without  leave  or  inspection  of  the 
authority,  and  then  throw  them  on  the  Vestry.  These  blocks  were 
in  one  curtilage,  and,  therefore,  the  drain  came  within  the  following 
words  of  18  and  19  Vic,  c.  120,  Section  250: — "  In  the  construction 
of  this  Act  ^  drain '  shall  mean  and  include  any  drain  of  and  used  for 
the  drainage  of  one  building  only  or  premises  within  the  same  curtil- 
age, and  made  merely  for  the  purpose  of  communicating  with  a 
cesspool  or  other  receptacle  for  drainage  of  two  or  more  buildings." 

The  CoiTBT  upheld  the  decision  of  the  Magistrate. 

Mr.  JusTiCB  Mathew  said  the  question  was  whether  this  drain 
was  a  "  drain  "  or  a  "  sewer  "  within  the  meaning  of  Section  250. 
Here  there  were  two  blocks  with  a  causeway  lying  between  them 
which  was  occupied  by  the  common  dustbin.     The  courtyard  or 
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oausewaj  must  be  considered  as  within  the  curtilage  of  both  blocks. 
The  definitions  in  the  books  supported  this  view.  He  then  cited 
**  Stroud's  Judicial  Dictionary  "  and  '^  Jacobs's  Law  Dictionary,"  and 
referred  to  the  cases  of  '*  Marson  v.  London,  Chatham,  and  Dover 
Bailway"  (L.'R.  6,  Eq.,  101),  and  '^Commissioners  of  Inland 
Kevenue  v.  Goodfellow"  (45  J.  P.).  This  drain  therefore  came 
within  the  very  definition  given  in  the  statute. 

Mr.  JrsTiGE  Chables  concurred.  It  had  been  suggested  that 
there  was  something  in  the  definition  of  the  word  "  street "  which 
prohibited  the  Court  from  holding  that  this  causeway  was  within  the 
curtilage.  He  could  not  adopt  that  view.  The  appeal  must  be 
dismissed  with  costs. 

QUEEN'S   BENCH  DIVISION. 
Before  Justices  Mathew  and  Kennedy. 

TUE  TE8TBY  OF  THE  PAItlSH  OF  ST.  MABTIN-IN-THS-FIELDS  t*.  BIBD. 

(71  L.  T.  Eep.,  432.) 

An  Arcade  eontisting  of  houses  and  shops  separately  rated  and 
occupied^  and  arched  over  with  a  common  roof^  the  Arcade  enclosed  by 
gates  shut  every  evening^  is  not  otie  builditig  nor  ** premises  ivtthin  du 
same  curtilage^  within  the  meaning  of  Section  250  of  the  Metropolis 
Management  Act  (^18  and  19  Vict.  c.  120^,  and  therefore  if  the  said 
houses  or  shops  drain  into  a  common  drain  such  drain  is  a  sewer. 

This  was  a  case  stated  in  order  to  determine  whether  the  Vestn* 
was  liable  to  put  the  drains  in  order  of  the  Lowther  Arcade  in  the 
Strand. 

Mr.  Beten  argued  for  the  plaintiffs  that  the  Lowther  Arcade  is 
one  building,  because  it  is  arched  over  by  a  common  roof  and  shut  in 
by  common  gates,  the  property  of  one  person  and  used  for  one  pur- 
pose as  a  bazaar.  H  it  is  not  bne  '*  building "  it  is  within  the 
definition  of  *' premises  within  the  same  curtilage."  The  word 
^'  premises  "  is  a  much  wider  term  than  '*  building,"  and  has  been 
defined  by  Turner,  L.  J.,  in  the  case  of  "  Lethbridge  v.  Lethbridge  '* 
(6  L.  T.  Eep.  727) :  "  The  word  *  premises '  as  used  in  this  claust* 
must  I  think  be  taken  to  mean  premises  in  immediate  connectiou 
with  the  mansion,  and  without  the  occupation  of  which  the  mansion 
could  not  be  conveniently  occupied  and  enjoyed."  In  the  case  of 
**  Bead  v.  Bead "  ( W.  N.,  1866,  p.  386)  the  Master  of  the  Boll?* 
says : — **  The  word  ^  premises '  is  as  nearly  as  possible  synonymous 
with  *•  appurtenances.' "  In  '*  Shepherd's  Touchstone  "  it  is  said  that 
a  grant  of  messuage  with  the  appurtenances  passes  the  *^  curtilage.'^ 
The  word  '*  curtilage  '*  has  been  defined  in  the  case  of  '^  Marson  t>. 
The  London,  Chatham,  and  Dover  Kailway  Co."  (18  L.  T.  Bep.  317, 
L.  Bep.  6,  £q.  101).  In  the  present  case  the  use  to  which  the 
passage  has  been  put  brings  it  witnin  such  a  definition.  The  drainage 
here  is  the  private  property  of  the  owner,  it  runs  under  the  passage 
which  he  keeps  within  his  own  hands  and  shuts  oil  from  the  public ; 
those  who  pass  along  it  only  do  so  by  the  owner's  license. 

Mr.  Macmobban  (for  the  defendant) :  When  a  drain  receives  the 
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drainage  of  two  or  more  houses  it  is  prima  fcune  a  sewer  without 
regard  to  whether  it  is  constructed  by  a  local  authority  or  by  a  private 
person.  "Travis  v.  Uttley  "  (70  L.  T,  Eep.  242,  1894)  where  the 
Court  held  that  a  di*aia  passing  under  and  receiving  the  drainage  of 
three  houses  was  a  sewer.  In  the  present  case  this  drain  is  a  sewer 
within  the  meaning  of  the  Act.  In  this  Arcade  there  are  twenty- 
five  bouses  let  to  eighteen  different  occupiers,  some  of  whom  live  on 
the  premises.  Each  of  these  houses  is  distinct  and  separate,  and  has 
a  curtilage  of  its  own.  The  fact  of  the  Arcade  being  the  property  of 
a  common  owner  is  only  an  accident  and  does  not  affect  the  question. 
These  are  distinct  houses  and  shops,  separately  occupied  and  sepa- 
rately rated,  and  they  are  separately  drained  into  a  common  drain. 
It  is  submitted  that  they  are  not  within  the  same  curtilage  within 
the  meaning  of  the  Act. 

Mr.  Justice  Mathew  :  I  think  that  the  drainage  mentioned  here 
is  vested  under  the  Metropolis  Management  Act  in  the  local  authority, 
and  that  the  owner  cannot  therefore  be  called  upon  to  repair.  This 
is  a  sewer  unless  it  be  a  drain,  and  it  is  not  a  drain  within  the  mean- 
ing of  the  Act,  unless  it  be  "  used  for  the  drainage  of  one  building 
only  or  for  premises  within  the  same  curtilage,  and  made  merely  for 
the  purpose  of  communicating  with  a  cesspool  or  other  like  receptacle 
for  drainage,  or  with  a  sewer  into  which  the  drainage  of  two  or  more 
bmldings  or.  premises  occupied  by  different  persons  is  conveyed,  and 
shall  also  include  any  drain  for  draining  any  group  or  block  of  houses 
drained  by  a  combined  operation  under  the  order  of  any  Vestry  or 
District  Board."  Now,  it  is  admitted  here  that  there  was  no  order 
of  any  Vestry  or  District  Board,  and  the  question  is  whether  this  is 
a  drain  within  the  definition  of  Section  250  of  the  Metropolis  Local 
Management  Act.  I  cannot  bring  myself  to  think  that  this  is  any- 
thing but  a  row  of  shops  which  happens  to  be  occupied  in  a  peculiar 
way,  namely,  with  entrance  gates  at  each  end  for  the  purpose  of 
securing  privacy  and  safety.  But  that  does  not  prevent  the  tene- 
ments witliin  the  gates  at  each  end  being  separate  tenements,  us  they 
unquestionably  are,  and  they  are  separately  assessed  as  such.  Then 
does  it  cease  to  be  a  row  of  houses  on  each  side  because  there  is  a 
covering  to  the  passage  through  the  Arcade  ?  I  cannot  see  why  it 
should.  The  covering  inside  is  convenient  no  doubt  for  those  who 
have  to  repair  to  the  shops  in  the  Arcade.  Take  the  case  of  Chester. 
There  the  shops  are  under  an  Arcade.  But  can  anyone  say  they  are 
not  separate  shops  ?  The  shelter  afforded  by  the  roof  cannot  make 
any  difference.  Then  are  they  "premises  within  the  same  curtilage ? " 
That  is  the  other  description.  Each  of  these  tenements  stands  by 
itself,  is  accepted  as  a  dwelling  house,  is  used  as  such,  and  has  its  own 
curtilage.  It  would  be  an  extravagant  and  extraordinary  use  of  the 
term  *'  curtilage  "  to  hold  because  there  are  gates  at  each  end  and  a 
covering  that  there  is  one  curtilage  to  the  whole  of  this  area.  I  am 
of  opinion,  therefore,  that  the  owner  is  exempt  from  this  liability 
and  that  it  falls  on  the  Vestry. 

Mr.  Justice  Kennedy  :  I  entirely  agree. 

Judgment  for  the  defendant. 
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QUEEN'S   BENCH  DIVISION, 
Before  Justices  Mathew  and  Chaslbs. 

SAUKBBBS   V.   THE   HOLBOBX  DISTRICT   BOABD   OF   WORKS. 

(L.r.Kep.,  Vol.  71,519.) 

A  jy^naliy  is  provided  hij  the  London  Public  Ileal Oi  Act  for  nan- 
performance  of  certain  statutory  duties  as  to  cleansing  the  streets,  and  ii 
was  held  that  an  action  for  special  damage  to  an  individual  W€u  nxA 
snaintainable. 

On  the  8th  January,  1894,  the  plaintiff  slipped  on  some  frozen 
snow  lying  on  the  pavement,  and  she  alleged  she  bad  suffered  special 
damage,  spraining  in  fact  her  wrist,  and  that  the  sprain  interfered 
with  her  duties  as  a  nurse.  She  brought  an  action  in  the  County 
Court,  but  the  County  Court  Judge  gave  as  his  opinion  that  the 
intention  of  the  legislature  was  that  the  penalty  imposed  by  the  Act 
should  be  the  only  remedy  for  the  failure  of  the  sanitary  authority 
to  perform  their  statutory  duty,  and  nonsuited  the  plaintiff.  The 
plaintiff  appealed. 

The  case  is  sufficiently  explained  by  the  judgment. 

Mr.  Justice  Matuew  :  I  am  of  opinion  that  this  appeal  should 
be  dismissed.  The  action  was  brought  to  recover  damages  for 
injuries  alleged  to  have  been  sustained  by  the  plaintiff  through  the 
failure  of  the  defendants  to  discharge  their  statutory  duty  of  re- 
moving snow  and  ice  from  the  footways  over  which  the  plaintiff  was 
passing.  It  was  said  that  under  the  Act  of  1891  the  duty  which 
had  been  previously  imposed  upon  each  householder  to  clear  away  the 
snow  and  ice  in  front  of  the  house  had  been  imposed  upon  the 
defendants,  and  that  therefore  they  were  liable.  Now  the  terms  of 
the  Section  are  these  (His  Lordship  read  Section  29  P.  H.  (Lond.) 
Act,  1891).  Those  are  the  obligations  created  by  the  statute  in  this 
public  body,  and  it  is  said  upon  the  authority  of  "Couch  v.  Steel''  (3  E. 
&  B.  402),  and  "  Hartnell  v.  the  Eyde  Commissioners  "  (8  L.  T.  Eep. 
74),  which  are  still  treated  by  the  learned  counsel  for  the  plaintiff  as 
having  some  vitality  in  them,  that  his  client  is  entitled  to  maintain 
this  action.  Belying  upon  these  cases,  little  credit  is  g^ven  by  him  to 
the  subsequent  decisions  beginning  with  the  well-known  case  of 
"Atkinson  v.  Newcastle  and  Gateshead  Water  Company"  (36  L,  T, 
Eep.  76),  That  case  has  been  followed  by  the  case  in  the  House  of 
Lords  of  "Cowley  v.  the  Newmarket  Board"  (67  L.  T.  Eep.  486), and 
by  the  more  recent  decision  of  the  Judicial  Committee  of  the  Privy 
Council  in  the  municipality  of  "Pictou  v.  Greldert"  (69  L.  T,  Eep. 
610).  Those  cases  condemn  in  terms  the  cases  of  "Couch  v.  Steel'*  and 
**  Hartnell  v.  the  Eyde  Commissioners."  It  is  quite  plain  that  the 
result  of  those  decisions  with  reference  to  the  obligations  imposed 
upon  bodies  of  this  kind  by  Act  of  Parliament,  is  that  unless  the 
iutc^ntion  of  the  legislature  is  clearly  expressed,  that  there  shall  be  a 
liahility  to  an  action  for  default  in  the  performance  of  a  statutory 
dut  V  no  action  shall  lie.  Upon  looking  at  this  statute  it  is  clear 
tliere  is  no  intention  that  any  such  liability  shall  be  imposed  on  the 
defend'ints.    T  have  read  the  Section,  and  in  case  of  non-performanoe 
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of  the  duties  created  by  the  Section,  there  is  imposed  a  penalty  not 
to  exceed  ^20,  to  be  recovered  in  the  manner  pointed  out  by  the  Act. 
That  is  the  sole  liability  imposed  by  the  statute  upon  the  defendants, 
and  why  should  we  infer  that  there  is  in  addition  a  liability  to  an 
action  for  damages.  By  the  old  statute  before  it  was  repealed 
there  was  no  liability  upon  the  local  authority  to  clear  away  snow  or 
ice,  and  no  such  action  would  lie  against  the  inhabitants  of  the 
district  in  reference  to  such  a  matter.  Why,  then,  should  it  be 
said  that  this  statute  creates  the  liability  ?  It  seems  to  me  that 
the  intention  of  the  legislature  must  have  effect  given  to  it  ac- 
cording to  the  language  used,  namely,  that  the  local  authority  shall 
be  bound  to  do  what  the  statute  says  it  is  bound  to  do,  and  that  the 
consequence  of  not  doing  it  shall  be  the  liability  pointed  oiit  by  the 
Act,  and  no  further  liability.  If  we  adopted  any  other  construction 
we  should  be  putting  upon  the  locality  an  obligation  which  does  not 
exist  at  common  law,  and  for  which  there  is  no  statutory  provision. 
Mr.  Justice  Charles  concurred.     Appeal  dismissed. 
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Sessional  Meetings. 

A  Meeting  was  held  on  December  12th,  at  8  p.m.,  when  a  dis- 
cussion was  opened  by  George  Blundell  Longstaff,  M.A.,  M.D., 
F.R.C.P.,  on  "  The  Sanitary  Aspects  of  the  London  Building  Act, 
1894."  About  200  Members,  Associates,  and  Visitors  attended  this 
meeting.    The  discussion  will  be  published  in  Part  L,  Vol.  XVI. 

liECTURES   AND   DEMONSTRATIONS   TO   SaNITARY   OFFICERS, 

London. 

The  Eighteenth  Course  consisting  of  21  Lectures  and  13  Practical 
Demonstrations  and  visits  of  inspection  to  trade  premises.  Refuse 
Disposal  "Works,  commenced  on  October  17th  and  ended  on 
December  3rd.  A  list  of  these  is  given  in  Part  III.,  Vol.  XV.  112 
Students  entered  their  names  for  this  course. 

Liverpool. 

A  course  of  12  Lectures  were  given  in  conjunction  with  the 
Technical  Instruction  Committee  of  the  Corporation  of  Liverpool, 
commencing  September  29th  and  ended  December  15th.  100  Students 
entered  their  names  for  this  course.  In  connection  with  these  Lec- 
tures arrangements  were  made  for  inspection  and  demonstrations  for 
the  students  at  the  following  places  and  works  : — 


Lodging  Houses. 
Disinfecting  Stations. 
Cellar  Dwellings. 


Wash-houses. 

Mortuary. 

Princes  Dock. 
Lairages.  I       Artizans  and  Labourers'  Dwel- 

Infectious  Hospitals.  \  lings. 

Baths.  Crematorium. 
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A  Special  Demonstation  was  arranged  at  the  Exhibidon  of  the 
Institute,  which  was  being  held  at  Liverpool,  by  Mr.  H.  Percy 
Boulnois,  M.Inst.C.E.,  the  Citv^Engineer. 

Sanitatiox  of  Industbies  and  Occupations. 

The  second  course  of  free  Lectures  was  given  daring  November. 
There  was  an  average  attendance  of  45  at  each  Lecture. 

EXAKTSTATIONS. 

An  adjourned  examination  for  Local  Surveyors,  completing  the  one 
held  in  June,  was  held  in  London  on  November  16th  and  17th.  12 
Candidates  presented  themselves ;  9  Candidates  were  certified  to  be 
competent  as  regards  their  sanitary  knowledge  to  discharge  the 
duties  of  Local  Surveyors. 

Examinations  for  Lispectors  of  Nuisances  were  held  in  the 
following  towns : — 

London,  December  7th  and  8fch.  112  candidates  presented  them- 
selves ;  68  were  certified  to  be  competent  as  regards  their  sanitan' 
knowledge  to  discharge  the  duties  of  Inspectors  of  Nuisances. 

Cardiff,  December  14th  and  15th.  18  candidates  presented  them- 
selves, 9  were  certified.  The  Medical  Officer  of  the  Glamorean 
County  Council  and  the  Medical  Officer  of  Health,  Cardiff,  attended 
as  visitors. 

Liverpool,  Dec.  21  st  and  22nd.  67  Candidates  presented  them- 
selves ;  30  were  certified. 
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JANUARY.                   ^        ;  II J    (The   Atmosphere),  by  J. 

7  M.  Exhibition  Committee,  6  p.m.  Castell-Evans.  F.i.c. 

9  W.  Finance  Committee.  4  p.m.             '  12  T.    liecture  to  Sanitary  Officere,  Lon- 

M  W.   Council  Meeting,  6  p.m.  don,  8  p.m.    Elementary  Bac- 

21    M.   Education  Committee,  5  p.m.  teriology,   by  R.    T.    Hewlett, 

28  M.  Museum  Committee,  6  p.m.            ,  m.d.,  m.b.cs. 

FEBRUARY.                         |  13  W.  Finance  Committee,  4  p.m. 

1   F.   Lecture  to  Sanitary  Officers,  Lon-  i  13  W^.   Council  Meeting,  5  p.m. 

don,  8  p.m.     Chemical  Physics  i  13  VY.  Sessional  Meeting,  8  pjn.    Dt»- 

I.  (Mechanical  Physics),  by  J.   |  cussion  on  **  Dry  Methods  of 

Castell-Evans,  f.i.c.  Sanitation,"  opened  by  6.  V. 

4  M.  Exhibition  Committee,  5  p.m.         I  Poore,  m.d.,  F3.cjp. 

5  T.  Lecture  to  Sanitary  Officers,  Lon-  '  15  F.    Lecture  to  Sanitary  Officers,  Lon- 


don, 8  p.m.    Chemical  Physics 
II.    (Natural    Forces),    by    J. 
Castell-Evans,  f.i.c. 
•8  F.   Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.    Chemical  Ph3*8ics 


don,  8  p.m.    Chemical  Phyt^ics 
IV.    (Water),    by    J.    Casull- 
Evans,  f.lc. 
15  F.  I  Examination     for      Inspectois, 


F.| 
S.J 


m  S.J    Bristol. 
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18  M. 

19  T. 


-29   P 


t2.>   M. 

2r»  M, 


5>6   T. 


I    F. 


4  M. 

5  T. 


^   W. 


8   F. 


9  S. 
12  T. 


13  W. 


13  W. 
13  W. 


Kducation  Committee,  5  p.m. 
Lecture  to  Sanitary  Officers,  Lon- 
doD,  8  p.m.    Chemical  Physics 

V.  (The  Chemistry  of  Fuel  and 
Combustion),  by  J.  Cast  el] - 
Evans,  F.I.C. 

Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.    Chemical  Physics 

VI.  (Sanitary  Chemistry),  by 
J.  Castell-Evans,  f.i.c. 

Museum  Committee,  5  p.m. 
Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m .  Yen ti lation.  Warm- 
ing and  Lighting,  by  Sir  Douglas 
Galton,  K.C.B.,  &c. 
Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  Sanitary  Law; 
English,  Scotch  and  Irish;  by 
H.  Manley,  h.a.,  m.b.,  d.p.h« 

MARCH. 

Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  The  Law  Relating 
to  the  Supervision  of  Food 
Supply,  by  A.  Wynter  Blyth. 

Exhibition  Committee,  5  p.m. 

Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  Sanitary  Laws  and 
Regulations  Governing  the  Me- 
tropolis, by  A.  Wynter  Blyth. 

Inspection  and  Demonstration  of 
Disinfecting  Apparatus  and  Mo- 
del Steam  Laundry  at  St.  John's 
Wharf,  Fulham. 

Lecture  to  Sanitary  Officers,  Loi>- 
don,  8p.m.  Objects  and  Methods 
of  Inspection,  by  J.  F.  J.  Sykes, 

D.BC,  M.D. 

Inspection  and  Demonstration  at 
Friern  Barnet  Sewage  Works. 

Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  Nature  of  Nuisances 
including  NuiRances,  the  abate- 
of  which  is  difficult,  by  Arthur 
Newsholme,  m.d.,  d.p.h. 

Inspection  and  Demonstration, 
St.  Pancras  Disinfecting  Station, 
3  p.m. 

Finance  Committee,  4  p.m. 

Council  Meeting,  5  p.m. 


13  W.  Sessional  Meeting,  8  p.m.  Dis- 
cussion on  **  Back  -  to  -  Back 
,  Houses,"    opened    by    T.    de 

Courcey  Meade,  m.inst.c.b.,  and 
J.  Niven,  m.d. 

16  F.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m.  Trade  Nuisances, 
by  Prof.  A.  Bostock  Hill,  m.d. 

15  F.\  Examination     for     Inspectors, 

16  S.>     Newcastle. 

16  S.    Inspection  and  Demonstration. 

18  M.   Education  Committee,  5  p.m. 

19  T.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Diseases  of  Animals 
in  Relation  to  Meat  Supply,  &c., 
by  A.  Wynter  Blyth. 

20  W.  OrdinaiT^  General  Meeting, 

4  p.m. 
20  W.  Inspection  and  Demonstration  at 
East    London    Water    Works, 
Lea  Bridge. 

22  F.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Water  Supply: 
Drinking  Water;  Pollution  of 
Water,  by  Louis  Parkes,  m.d., 

D.P.H. 

23  S.    Innpection  and  Demonstration  at 

Beddington  Sewage  Farm, 
Croydon. 

25  M.  Museum  Committee,  5  p.m. 

26  T.    Lecture    to    Ladies.      Domestic 

Hygiene  (Fire),  3  p.m.,  by  A.  T. 
Schofield,  m.d. 

26  T.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Infectious  Diseases 
and  Methods  of  Disinfection,  by 
Edward  C.  Seaton,  m.d.,  f.ii.c.p. 

27  W.  Inspection  and  Demonstration  at 

St.  George's,  Hanover  Square. 
29  F.    Lecture   to    Ladies.      Domestic 
Hygiene  (Air),  3  p.m,  by  A.  T. 
Schofield,  M.D. 

29  F.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m.  Principles  of  Cal- 
culating Areas,  Cubic  Space, &c., 
by  H.  Law,  m.inst.cb. 

30  S.    Inspection  and  Demonstration  at 

Harrison  and  Barber's  Knacker's 
Yard,  Whitechapel. 
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APRIU 

2  T.  Lecture  to  Ladies.  Domestic 
Hygiene  (Earth),  3  p.i]i.,  by 
A.  T.  Scbofield,  m .d. 

2  T.  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  pim.  Sanitary  Building 
Gonstmetion,  by  Prof.  T.  Roger 
Smith,  F.B.I.B.A. 

3  W.  Inspection  and  Demonstration  at 

Chelsea,  3  p.m. 
3  W.  Sessional  Meeting,  8  p.m.    Dis- 
cussion on  **  Combined  Drain- 
age," opened  by  J.  F.  J.  Sykes, 

5  F.  Lecture  to  Ladies.  Domestic 
Hygiene  (Water),  3  p.m.,  by 
A.  T.  Schofield,  xj>. 


I 


6  F.  Lecture  to  Sanitary  OffiGen,Lr>o- 
don,8p.m.  Sanitar3*AppIiaDe», 
by   Professor  W.  H.  Corfield, 

f>  F.  ^  Examination      for      Inspector, 
6  S.J    Southampton. 
6  S.    Inspection  and  Demonstiatkn  at 
East  Surrey  Water  WoricB,  Kefi- 
ley. 
9  T.    Lecture  to  Sanitary  Officers,  Loa- 
don,  8  p.m.     Details  of  Plus- 
ber's  Work,  by  J.  Wright  Ottke. 
10  W.   Inspection  and  Demonstratioo  ftt 
St  George's,  HanoTer  Squar-.. 
2  p.m. 
10  W.   Finance  Committee,  4  p.m. 
10  W.   Council  Meeting,  5  pim. 


HON.  FELLOWS,  FELLOWS,  MEMBERS,  AND 

ASSOCIATES   ELECTED. 
From  OcTOBEB  to  Decembeb,  1894,  inclusive. 

HONORARY  FELLOWS. 


B«ir-      I>»t«  of 
No.      Election. 

'-1^94.  Dec. 


"1^94.  Dei\ 


•"a^94.  Oct. 


***1S94.  Nov. 
•*  1S94.  Nov. 
«*n894.  Nov. 


France. 

^LissoN,  Louis,  6,  Avenue  Victoria,  Paris,  Intji^- 
niVur,  Inspectmr  de  Vassainitsement  de  Parit. 
Chef  du  Service  de  Tassaini99ement  des  Kahiiaii<m>t 
de  Paris  (since  1S81). 

AUSTBIA-HITNGAJIY. 

MrLLEH,  Dr.  Koloman,  Rochus  Hospital^  Budapest, 
Nutitjanf. 

FELLOW  (Fellow  San.  Inst.) 

Manlet,  Herbert,  m.a.,  m:3.(camb.),  d.p.h.,  m.o.h.. 
^Vit*  tStrett,  West  Bromwidi. 

MEMBERS  (Mem.  San.  Inst.) 

t  Passed  EzsmiBaUon  as  Locsl  Surveyor. 
I  Passed  Examiiistioii  as  Inspector  of  Xniaanoes. 

Ablidge,  John  T.,  m.d.,  a.b.(lond.),  f.b.cj.(i/)nd.). 

The  Hiijh  Grove,  Stoke-on-Treni. 
+Babnabd,    Leonard     William,    London     Sanitanj 

Protection  Association^  21,  Great  George  Street^  8,W. 
BuBNE,  Joseph  Graham,  m.b  c.p.,  m.o.h.,  38,  Wtsi- 

land  Bote,  Dublin, 


Mil 


uss 
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B«ff.       Date  of 
So.       Election. 

""1894.  Nov.      Cabdona,  Joseph,  Junr.,  h.s.a.,  f.b.i.,   Grosvenor 

Street,  Gibraltar, 
*"1894.  Nov.  tjDAViES,  Albert  John,  154,  Severn  Road,  Cardiff. 
'*^'  1894.  Nov.      Dixoy,  E.  K,,  m.b.,  m.inst.c.b.,  Hu  Oreen,  Gastlebar, 

County  Mayo, 
1894.  Nov.      DuDmBLD,  Beginald  Samuel  Orme,  m.a.,  m.b.,  d.p.h., 

M.O.H.,  19,  Bhmfield  Eoad,  Maida  Vale,  W. 
•*"1894.  Nov.      DuNCANSON,  Thomas,  assoc.m.inst.cb.,  ^funicipal 

Offices,  Liverpool. 
1894.  Nov.      Eaybs,  John  T.,  m.in8T.c.b.,  f.s.i.,  Borowjh  Engi- 
neer, West  Bromwich,  Staffs. 
"•1894.  Nov.      FiDLBB,  Alfred,  asso€.M.inst.c.b.,  Water  Engineer's 

Office,  Blackburn. 
■^*1894.  Dec.      Fibth,  Surgeon,  Captain  Eobert  Hammill,  d.p.h., 

F.B.C.S.,  Maisonette,  Woolston,  Hants. 
1894.  Nov.       Hanson,  Edward   B.,  m.inst.c.b.,  Bedford  House, 

Bedford  Street,  Plymouth. 
***1894.  Oct.       Hawkings,  Stanley,  Local  Board  Offices,  Bromley, 

Kent. 
*"1894.  Nov,    tiHoGBiN,  Leonard  W.,  District  Surveyor,  Minster, 

Isle  of  Thanet. 
®**1894.  Nov.      HuNTEH,  William  Lovell,  m.d.,  d.p.h.,  m.o.h.,  Pad- 

sey,  Yorkshire. 
*'H894.  Nov.      Jones,  Herbert,  dj?.h.,  m.o.h..  Municipal   Offices^ 

Crewe. 
*"1894.  Nov.      JoxES,  Hugh  Eichard,  m.a.,  m.d.,  b.sc,  d.p.h.  58a, 

Grove  Street,  Liverpool. 
••'  1894.  Nov.      JuDSON,  Thomas  Eobert,  m.r.o.s.,  d.p.h.,  28,  MiU 

Lane,  West  Derby,  Lanes. 
*'*1894.  Oct.     JKbnbalt,  Miss  Henrietta    Maria,  Bushey   Grove, 

Watford,  Herts. 
'**'1894.  Oct.    tLASHMOBE,    Ernest     Ward,    57,    Demie    Avenue, 

Southampton. 
*"1894.  Nov.  "hfLBVEBTON,  John  H.,  45,  Lisbuime  Road,  Hampstead, 

N.W. 
*"1894.  Oct.  tjLvoN,  James  Joseph,  6,  Rice  Lane,  Walton-on-the- 

Hill,  Liverpool. 
**'1894.  Nov.      Mabeiott,   William,  m.inst.c.b.,  m.i.m.e..  Melton 

Constable,  Norfolk. 
^••1894.  Nov.      Maxwell,  Francis  William,  f.s.i.,  41,  Corporation 

Street,  Manchester. 
*^°1894.  Nov.      MooBB,  Samson    George,  m.b.,  ch.b.,  asst.m.o.h., 

Port  Sanitary  Authority,  Liverpool. 
■"1894.  Dec.      Nabiman,   Sorabji    Kharsedji,   m.d.,  b.80.,  d.p.h., 

19,  Shirland  Road,  Paddinyton,  W. 
*"1894.  Nov.      Patten,  H.  Cooper,  m.a.,  m.b.,  d.p.h.,  m.o.h.,  Muni- 
cipal Offices,  Norwich. 
•'*  1864.  Nov.      Pbbmbwan,  Arthur  Edward,  m.d.,  j.p.,  d.p.h.,  m.o.h., 

Behnont,  Redruth,  Cornwall. 

DD* 
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Bcff.       Data  of 
No.      Election. 

•^^  1894.  Dec,      Price,  John,  assoc.m.inst.c.e.,  Local  Board  Offiea^ 

Lark  Lane,  Toxtelh  Park,  Liverpool. 
*"1894.  Xov.      Pbibst,  Frank  Edward,  assoc.m.inst.c.e.,  13,  Har- 
rington Street,  Liverpool. 
'"*1894.  Dec.      Pbouse,  Oswald  Milton,  ASSOC.M.ixsT.c.E.,^h)iii^t(m, 

Ilfraconthe,  Devon. 
•''1894.  Nov.      Reynolds,  Ernest  John,    A8Soc.M.rNST.c.s.,  Local 

Boardy  Friem  Bamet,  N. 
••*  1894.  Nov.      EicHABDSON,  Richard  T.,  m.b.,  cm.,  m.o.h.,  128, 

Sheil  Hood,  Liverpool. 
■'*1894.  Nov.      BiDEAL,   Samuel,  d.sc.(lond.).    f.i.c,    f.c.s,,   28, 

Victoria  Street,  Westminster,  S.W. 
***1894.  Dec.      Boss,  J.  Maxwell,  m.a.,  m.b.,  b.sc,  f.b.c.s.,  m.o.h.. 

County  Buildings,  Dumfries,  N.B. 
•**1894.  Dec.      Schofield,  Alfred   Tayler,  m.d.,   141,    Westbaume 

Terrace^  Hyde  Park,  W. 
•**'  1894.  Oct.     tSoHNEiDEB,  Edward  Albert,  5,  Invicta  Road,  West- 
combe  HiU,  Blackheath,  S.E. 
•"1894.  Oct.       SiLVEB,  Stephen   William,  f.l.8.,  Leteomb   Manor, 

Wantage^  Berks. 
''*'*1894.  Nov.  t JTatlob,   James,   1,  Ely    Villas,  Sta^xkope    Street, 

Hereford. 
"'*  1894.  Nov.      Thomas,  T.  W.,  m.b.c.s.,  l.8.a.,  m.o.h.,  Sunnyside, 

Caerphilly,  Glamorganshire. 
'*"1894.  Nov.      Vebekeb,  Charles  V.,  l.b.c.p.i.,  l.b.c.s.i.,  M.an., 

Holly  House,  Woolton,  Liverpool. 
'"**1894.  Dec.      Watson,  Oeor^  Alexander,  m.b.,  m.b.c.8.,  l.b.c.p., 

D  P.H.,  626,  High  Road,  Tottenham,  N. 
"*•  1894.  Nov.      Whitakeb,  George  Henry,  l.b.c.s.,  l.b.c.p.,  m.o.h.. 

Winter  Hey  House,  Horwich,  Bolton-le- Moors. 
"^^894.  Nov.      WiLLCOX,    J.    Edward,    assoc.m.inst.ck.,     Union 

Chambers,  63,  Temple  Row,  Birmingham. 
'*''H894.  Dec.      Wbat,     George    Bury,     m.r.c.s.,     l.s.a.,     d.p.h., 

26,  Annesley  Orove,  Nottintfham. 
•*^'*  1894.  Nov.      Yates,  Oswald  Vavason,  assog.m.inst.ce.,  WeUbackj 

Sandbach,  Cheshire. 


ASSOCIATES  (Assoc-.  Sax.  I?<»t.) 

}  PfttiBed  Examination  as  Inspector  of  Naisancea 

1004 1894,  ^'^Qy,    ^Atkinson,  Arthur  Herbert,  13,  Brunswick  Avenue, 

St.  George's  Road,  HuU. 
1023  2894    j^Q^     JAbis,  Frederick  Alexander,  VeHry  HaU,  St.  Geonjes, 

Hanover  Square,  W. 
•'*1894.  Oct.     tBACHB,  Arthur  Edmund,  7,  Parit  Row,  Greenwich, 

S.E. 
**M894.  Oct.       Bampftldb,    Edward,    Montrose,    Frances     Road, 

Windsor. 
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Hag.       Date  of 
.Vo.      Election. 

'""  1894.  Nov.    JBOTTOMLET,  Albert  Edward,  83,  lUingwoHh,  HaH- 

fax. 
1024  2394^  j)g^^    JBeooks,  Joseph,  Belgrave  House^  Denmark  Boad^ 

Norwich, 
*'"  1894.  Nov.    tBusH,  Spencer,  40,  InviUe  Road,  WalwoHk,  S.E. 
'°^*  1894.  Nov.    JChapmaw,  Shafto  John,  6,  Carshalton  Eoad,  Laken- 

ham,  Norwich, 
*°"1894.  Nov.    ^Chablbswohth,   James    Frederick,   178,   Borowjh 

Bead,  Birkenhead, 
*"*  1894.  Nov.    JClabkb,  John  Henry,  Vestry  Hall,  Chiswick,  W. 
1015 1394^  Nov.    jCooPBB,  James,  Sanitary    Department,    Municipal 

Offices,  Liverpool, 
"'1894.  Oct.     JCrowthbr,  Charles,  Oreen  Mount,  Dewshury,  York- 

shire, 
""  1894.  Oct.     iDBBNAM,  Alfred  William  John,  3,  Outram  Terrace, 

Stoke,  Devonport, 
•"'  1894.  Oct.    iFRANKS,  Frederick  William,  St,  Ann's  HiU  Road, 

Nottingham, 
ioo«  xg94^  jjov.    jGarbxjtt,  Miss  Alice,  High  Street,  Stockton-^n-Tees, 
^^^1894.  Dec.      Gardner,   Henry  George,    10,  Thistlewaite  Boad, 

Clapton,  S.E. 
'•^^894.  Nov.    JGabneb,   Albert,   61,   Harrison    Street,   Bloxwich^ 

Staffs, 
^"^  1894.  Dec.    JGbay,  Arthur   James,  64,  Lodge   Boad,    Hockley, 

Birmingham, 
» "^  1894.  Oct.    tHART,  Mrs.  Ellen  Louisa,  378,  Green  Lanes,  Fins- 
Park,  N, 
^^^  1894.  Dec.    JHbrriott,  Harry,  Vestry  HaU,  St.  George's,  Hanover 

Square,  W. 
*°''  1894.  Nov.    iHiLTON,  Henry,  14,  Ashton  Street,  Lytham, 
'''"•  1894.  Dec.    JHudson,  Albert  Edward.  9,  Bangor  Street,  Halifax, 
''''^  1894.  Nov.    t  Jarvis,  W.  Nat.,  Kingsbridge,  Souifi  Devon. 
100*1394    ^Qy     J  Jones,  Charles,  97,  Watson  Street,  Birkenhead. 
^"^'^  1894.  Nov.      Kassell,      John,     Kirkhy     Lonsdale,      Westmore- 
land. 
'•"'^  1894.  Nov.    JKbay,    Miss    Margaret   J.,    Gerald    Street,    Higher 

Grade  School,  Derby. 
'"'*1894.  Oct.    JKent,   Arthur,    Cemetery   Boad,   Shdton  Stoke-on- 
Trent. 
'''^  1894.  Nov.    tKNOX,  Waiiam,  3,  Duke  Street,  Ayr,  N.B, 
*  '"*  1894.  Dec.      Lowe,  Thomas,  Bue  des  Boses,  Cannes,  France. 
'■'M894.  Oct.    iMooRB,  John,  15,  Plummer    Street,  Newcastle-on- 

Tyne, 
•"''1894.  Dec.      Peel,    Thomas    Gteorge,    Ovlart     Villa,    Armagh, 

Ireland, 
'"'"1894.  Dec.    JPrbsoott,   Thomas    Spencer,    Town   Hall,    Gorton, 

Lancashire. 
'"''  1894.  Dec.     t^RiBSTLBT,  John  A.,  61,  Lomeshaye  Boad,  Nelson, 

Lancashire. 
""'  1894.  Nov.    JShea,  Sidney,  24,  Fleet  Street,  Torquay. 


772  DONATIONS  TO  LIBBABY. 

Bof.       Data  of 
No.      Eleolon. 

*•"  1894.  Noy.    tTBEBT,  John,  24,  Moorgate,  Bury,  Lancashire, 
*•"  1894.  Nov.    JThompson,  Frederick  William,  4,  Chriitxne  Terrace, 

Clapham,  S.  W. 
**^1894.  Oct.    JWabeinoton,  John   James,  13,  Soarboro*  Terran, 

EUandj  YorJcahire, 
^'^  1894.  Nov.    JWiNKWOBTH,  Harvey,  Goring  Heaih,  Beading. 


CONTEIBUTIONS  AND  ADDITIONS  TO  LIBRARY. 

OCTOBBB    TO    DXCBMBEB   3l8T,    1894. 

^*«  For  publications  of  Societies  and  Institutions^  ^c,  see  under 

"  Academies.^ 

ACADEMIES  (Aiobbicajt). 

Ontario.  Association  of  Executive  Health  Officers.  Beport  of  the 
9th  Annual  Meeting,  held  at  Chatham,  Ontario,  August  14th  and 
loth,  1894.     163  p.,  8vo.     Toronto,  1894.  The  AssodaOon. 

ACADEMIES  (Continental). 

Leipzig.  LandeS'Medicinal'CoUegiums,  Funfundzwanzigster  Jahres- 
bericht  iiber  das  Medicinalwesen  im  Konigreiche  Sachsen  auf  das 
Jahr,  1893.     360  p.,  8vo.     Leipzig,  1894.  Dr.  Giiniher. 

ACADEMIES  (Bbitish). 

OlGUSgOW.  Institution  of  Engineers  and  Shipbuilders  in  ScoUand. 
Transactions,  Vol.  XXXYIL  1893-94.  254  p.,  8vo.  Glasgow. 
1894.  The  Institute, 

London.  Citg  of  London  College.  Calendar  1894 — 95.  190  p., 
16mo.     London,  1894.  The  CoUege. 

Incorporated  Association  of  Municipal  and  County  Engi- 
neers. Proceedings,  Vol.  XX.  1893-94.  383  p.,  8vo.  London, 
1894.  The  uissodation. 
Medical    Society  of.      Transactions,    Vol.    XVII.     1894. 


363  p.,  8vo.     London,  1894.  The  Sodettf. 

Royal  College  of  Surgeons.     Calendar,   1894.    326  p.,  8yo. 


London,  1894.  The  CoUege. 

St.   Thomases    Hospital.      Beports.      New    Series,     Vol. 


XXII.     1892-93.     721  p.,  8vo.     London,  1894.         The  Hospital. 
University     College.      Calendar,  1894  —  95.      441  p.,  8vo. 


London,  1894.  The  CoOeat. 

Royal  Institute  of  British  Architects.      Calendar,  1894-95. 


311  p.,  8vo.     London,  1894.  The  InstiMe. 

Royal  Statistical  Society.      Journal  of,  Vol.  LVII.      1894. 


8vo.     London,  1894.  '  The  Society. 
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London.     The  Surveyors^  Institution,     Transactions,  Session  1 893  94. 

8vo.     London,  1894.  The  Institution. 

Newcastle-upon-Tjrne.     Nortli  of  Enjland  Institute  of  Mining  and 

Mechanical  Engineers.     Transactions,  Vols.  XLIII.  and  XLIV. 

Part  I.    Annual  Beport.     Svo.    Newcastle-upon-Tyne,  1894. 

Armagh,  Urban  Sanitary  Authority.  Beport  of  Delegates  to  Con- 
gress of  The  Sanitary  institute  at  Liverpool,  September  24th,  1894. 

T.  O.  Peel. 

Board  of  Agriculture.  Agricultural  Returns,  Statistical  Tables  show- 
ing acreage  under  crops  and  grass,  and  the  number  of  horses, 
cattle,  sheep,  and  pigs  in  the  United  Kingdom,  with  particulars  of 
each  county  of  Great  Britain,  1894.    37  p.,  8vo.     London,  1894. 

The  Board. 

BrusselB.  Ministers  de  T Agriculture  de  Vindustrie  et  des  travaux 
publics.  Bapports  des  Commissions  Medicales  Provinciales  sur 
leurs  Travaux  pendant  TAnnee.     13  Vols.,  8vo.     1881 — 1893. 

Ministers  de  V Agriculture. 

Bulletin  Special  du  Service  de  Sante  de  THygiene  Publique 

(January  to  October,  1894).     8vo.  Ministers  de  V Agriculture. 

Annee,  1893.     477  p.,  Svo.     Bruxelles,  1893. 

Ministere  de  V Agriculture. 

Bucharest.  Baport  General  asupra  Igiene  Publico  si  asupra  serviciului 
sanitar  ale.  Begatului  Bomainei  pe  anul,  1893.  204  p.,  8yo. 
Bucharest,  1894.  Dr.  J.  Felix. 

Calcutte.  Beport  of  the  Medical  Officer  for  1893.  126  p„  8vo. 
Calcutta,  1894.  Dr.  W.  J.  Simpson. 

Coplin,  Dr.  W.  M.  L.  and  Bevan,  Dr.  D.  A  Manual  of  Practical 
Hygiene.     456  p.,  8vo.     Philadelphia.         P.  Blakiston^  Son  ^  Co. 

Crodkshank,  Prof.  E.  M.  The  Prevention  of  Small-pox,  with  special 
reference  to  the  origin  and  development  of  the  Stamping-out 
System.     40  p.,  8vo,     London,  1894.  The  Author. 

Davies,  Dr.  Sidney.  How  to  avoid  Doctors'  Bills.  Six  Lectures  on 
Public  Health  and  Preventable  Disease.     28  p.,  8vo.    Woolwich. 

The  Author. 

Button,  Dr.  Thomas.  Domestic  Hygiene.  199  p.,  8vo.  London, 
1894.  The  Author. 

Fergason,  Dr.  R.  Brace.  Aids  to  the  Mathematics  of  Hygiene. 
89  p.,  16mo.     London,  1894.  The  Author. 

General  Board  of  Health.  Beports  of  Superintending  Inspectors  on 
the  Sewerage,  Drainage,  Water  Supply,  and  General  Sanitary 
condition  of  towns  in  England  and  Wales.  Vols.  I.  to  XXVI. 
8vo.  Purcfiased. 

Halton,  R.  J.  Short  Lectures  on  Sanitary  Subjects.  192  p.,  8vo. 
London,  1874.  Rogers  Field. 

Hinsdale,  Dr.  Ouy.  The  comparative  rarity  of  Pulmonary  Tuber- 
culosis in  the  Highlands  of  Pennsylvania  and  the  adjacent  counties 
of  New  York.  10  p.,  Svo.  Beprint  from  the  Medical  News^ 
August  4th,  1894.  The  Author. 
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Hood,  C.    A  Practical  Treatise  upon  Warming  Buildings  by  Hot 

Water,  and  upon  Heat  and  Heating  Appliances  in  general.    Be- 

written  by  Frederick  Dye.     2nd  New  Edition.     620  p.,  8to. 

London,  1894.  Fredendc  Dye. 

Jacob,   Prof,  JS.  If.     Notes  on  the  Ventilation  and  Wanning  of 

Houses,  Churches,  Schools,  and  other  Buildings.     124  p.,  16mo. 

London,  1894.  Purchased. 

Japan.     A  brief  Beview  of  the  operations  of  the  Home  Department 

in  connection  with  the  Cholera  Epidemic  of  the  2drd  year  of  Meiji 

(1890).     182  p.,  8yo.    Tokyo,  1890. 

The  Annual  Beport  of  the  Central  Sanitary  Bureau,  attached 

to  the  Home  Department  of  the  Imperial  Japanese  Government 
for  the  23rd  year  of  Meiji  (1890).     165  p.,  8vo.     Tokyo,  1890. 

Director  of  the  Sanitary  Bureau. 

Legge,  Dr.  T.  M.  Sanitation  of  Paris,  Brussels  and  Berlin.  45  p., 
4to.    Heprint  from  the  Medical  Magazine,  1893.  2  lie  Author. 

Local  GoTenmient  Board.  Dr.  H.  Timhroll  Bulstrode*s  Beport  on 
an  Outbreak  of  Diphtheria  at  Hythe,  and  at  Bramshaw  in  the  New 
Forest  Bural  Sanitary  District.     10  p.,  f.cap.     London,  1894. 

Dr.  T.  W.  Thompson's  Beport  upon  an  Outbreak  of  Diphtheria 

in  the  parish  of  Bamham  Broom  within  the  Farehoe  Bural  Sanitary 
District.     12  p.,  f.cap.    London,  1894. 

Dr.  Thomas  Home*s  Beport  on  Scarlatina  Prevalence  in  the 


Hucknal  Torkard  Urban  Sanitary  District,  and  on  Administration 
by  the  Sanitary  Authority.    6  p.,  f.cap.    London,  1894. 

Dr.  Thome  Thome. 
London  Building  Act,  1894.     Ill  p.,  4to.    London,  1894. 
London,  City  of.     CommiMioner^  of  Sewers  of.  Purchased. 

Beports  for  the  years  1848-49.     8  Vols.    8vo.     London. 
Sanitary  Beports  by  the  Medical  Officers  of  Health  for  the 

years  1849-67  and  1872-84.    4  Vols.    8vo.    London. 
Engineers'  Annual  Beports  for  the  years  1849-87.     2  Vols. 

8vo.    London. 
Accounts  for  the  years  1851-86.    2  Vols.    Svo.     London. 
Beports  on  Electric  Lighting  for  the  years  1878-85.     1  Vol. 

8vo.     London. 
Beports  on  Artizans'  and  Labourers'  Dwellings.     1868-85.    1 

Vol.    8vo.    London. 
Beports  on  Improvements.     1865-86.     1  Vol.     8vo.    London. 
Beports  on  Water  Supply.     1850-51.     1  Vol.     Svo.     London. 
Beports  on  Sewage.     1848-83.     1  Vol.     8vo.     London. 
Beports  on  Pavements.     1847-87.     1  Vol.     8vo.    London. 
Beports  on  Scavenging,  Dusting,  Washing,  and  Snow.    1851-85. 

1  Vol.     8vo.    London. 
Beport  on  Cemeteries.     1853-84.     1  Vol.    8vo.    London. 
Beport  on  Gas  Lighting.     1853-83.     1  Vol.     Svo.     London. 
Beports  on  Tramways,  Bridges,  and  Subways.    1858-85.   1  Vol. 

8vo.     London. 
Beports,  Parliamentary,     1868-70.     1  Vol.    8vo.    London. 

Purchased. 
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London  County  CounciL  By-Laws  and  Begulations.  235  p.,  16mo. 
London,  1893.  Purchased, 

Massachusetts.  Twenty-fifth  Annual  Beport  of  the  State  Board  of 
Health,  1893-94.     812  p.,  8vo.     Boston,  1894.  The  Board. 

McNeill,  Dr.  Eoger,  The  Prevention  of  Epidemics  and  the  Con- 
struction and  Management  of  Isolation  Hospitals.  238  p.,  8vo. 
London,  1894.  J.  6f  A.  Churchill, 

MEDICAL  OFFICERS  OF  HEALTH  AND  OTHER 

SANITARY  EEPOETS. 

Hackney,  1893  . .  . .          . .          . .          . .  Dr,  J,  King  Warry, 

Lancasto  G.  C,  1893 Dr.  E.  Sergeant. 

St.  Fancras,  1893  Dr.  J.  F.J,  SyJces. 

Warwick  C.  C,  1893 Dr.  Bosioch  HiU. 


Metropolitan  Gonunission  of  Sewers.  Minutes,  1849-55.  5  Vols., 
royal  8vo.  Reports,  &c.,  1849.  2  Vols.,  8yo.  Reports,  Papers, 
and  Sections,  1851-55.     4  Vols.,  8fo.  Purchased. 

Migula,  Dr.  W.  An  Introduction  to  practical  Bacteriology  for 
Physicians,  Chemists  and  Students.  (Translated  by  M.  Campbell 
and  edited  by  Dr.  H.  J.  Campbell.)     247  p.,  8vo.    London,  1893. 

Dr.  H.  J.  CampbeU. 

Newcastle-upon-Tyne.  North  of  England  Institute  of  Mining  and 
Mechanical  Engineers.  Report  of  the  Proceedings  of  the  Flameless 
Explosives  Committee.  Part  L  — Air  and  Combustible  Gases. 
69  p.,  8vo.     London  and  Newcastle,  1894.  The  Institute. 

Ontario.  Twelfth  Annual  Report  of  the  Provincial  Board  of  Health, 
being  for  the  year  1893.     173  p.,  4to.    Toronto,  1894. 

TTie  Board. 

Paget,  Charles  E.  Some  Lectures  by  the  late  Sir  George  E.  Paget, 
K.C.B.,  M.D.,  F.R.S.     181  p.,  8vo.     Cambridge,  1893. 

The  Author. 

Paterson,  E.  J.  The  Herraite  System  of  Sanitation  of  Towns  by 
Electricity.     18  p.,  16mo.     Reprint  from  the  *"  Surveyor." 

'  T?ie  Author. 

Pnblic  Health  Act,  1875,  and  other  Statutes  and  parts  of  Statutes 
relating  to  the  Public  Health,  with  complete  index  by  P.  Stratton. 
8vo.     London,  1894.  Purchased. 

Registrar-General  (Ireland).  Thirtieth  Annual  Report,  containing  a 
general  abstract  of  the  numbers  of  Marriages,  Births,  and  Deaths 
registered  in  Ireland  during  the  year  1893.    195  p.,  f.cap.    Dublin. 

Registrar-  General. 

Registrar-General  (Scotland).  Thirty-eighth  Detailed  Annual  Report 
of  Births,  Deaths,  and  Marriages.  (Abstracts  of  1893.)  481  pp., 
royal  8vo.     Edinburgh,  1894.  Registrar-General. 

Seid,  Dr,  George.  Practical  Sanitation.  2nd  Edit.  304  p.,  8vo. 
London,  1893.  The  Author. 

Richards,  J.    Purification  of  Sewage.    46  p.,  8vo.    Manchester,  1893. 

U.  Lockwood. 
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PAOB 

ADAMS,  Dr.  F.  E.,  on  W.  Midg- 

ley's  paper 699 

Ainley,   Dr.    on    J.   C.   Broom's 

pHper 672 

Air-baths,  therapeutic  effect  of...  192 
Air  moTements  and  barometri- 
cal conditions,  by  R.  II. 

Scott 188 

„    space  in  hospitals,  necessity 

of  large  amount  of 1 9,  20 

Air  temperature  180 

*«  ),      etc.,  at  Greenwich, 

table  showing  ...  204 
Alkali  works  of  Widnes  and  Old- 
bury,  tables    relating   to    the 

operatives  in  the   715-723 

Annual  Report  of  the  Council  for 

1893 63 

.\rgentine  Republic,  quarantine 
in  the,  by  P.  P.  Hansen  ..........  652 

Arlidge,  Dr.  J.  T.,  on  Dr.  Reid's 

paper    606 

,.    on  position  of  the  Htudy  of 

industrial  diseases 617 

Armstrong.  Dr.  H.  E.,  on  W.  De- 
fries     and     VV.     Daley*0 

papers  534 

„    on  Prof.  Roche's  paper 523 

Aspbalte     payement,     sanitary 

qualities  of 144 

,,    as    a   perfect   damp-proof 

course  42 

Associates  elected.  1894, 

7»s322,491,  772 
Atlantic  Ocean,  changes  of  tem- 
perature in  the 179 

Atmosphere  of  Liverpool,  by  T. 
Lewis  Bailey,  and  Charles  A. 

Kohn  742 

Atmospheric  air,  effect  of  heat  on  173 
Awards  made  by  Judges  at  the 
Liverpool  Exhibition 463 

BACILLUS  coli  and  typhoid  ba- 
cillus, action  of  in  sewage  351 
„    of  typhoid,  characters  of ...  347 


PAOK 

Bacteria  in  Water,  effects  of 

377,  378 
Bailey,  T.  Lewis,  on  the  atmos- 
phere of  Liverpool  742 

Bakehouse  regulation  Act,  1863    27 
Bakehouses.  descri])tioii  of  under- 
ground      24 

„    insanitary     condition      of 

underground 22,  23 

„    necessity  for  increased  in- 
spection of 36 

„    nece.-sity  for  the  ventilation 

of  32 

Bakery,  principles  for  the  con- 
struction of  a  sanitary    26 

Balance  sheet,  general,  31st  Dec. 

1893    74 

Barometer,  description  and  uses 

of    167 

Barometrical  conditions  and  air 
movements,    by    R.    H. 

Scott 188 

„    pressure,    periodical     and 
non-periodical     changes 

of    188,  189 

Beckley's  rain  gauge,  figure  of...  :!08 
Beloe,  Councillor  Charles  H.,  on 
papers  by  W.  Darley  and  S.  R. 

Lowcock     688,  689 

Bibliography  of  hygiene,  a  con- 
tribution to  a,  prepared  by  G, 

J,  Symons    89,  275 

Black,    Surgeon-Major,   on    W. 

Henman'a  paper    650 

Blair,  W.  N.,  on  Major  Isaac's 

paper      149 

Blandy,  John,    on     Dr.    F.    J. 

Waldo's  paper  33 

Blyth,  Prof.  A.  Wynter,  on  legis- 
lation and  law  cases, 

117,288,480,  760 
Boiler  (domestic),  explosions  and 
cylinder  collapses,  their  cause 
and  cure,  by  James  Walker  ...  663 
Boulnois,  H.  P.,  on  housing  of 
the  working  classes,  tenement 
houses  or  dwellings  in  flats  ...  611 


INSBX. 


779 


PAGE 

Cold  as  affecting  health 221 

„    storage:    its  effects    upon 
our  food  supply ,  by  Frank 

Tate  731 

Collins,   Arthur   £.,   on    Major 

Isaac's  paper    150 

Collins,  H.  H.,  on  papers  by  W. 
Goldstraw  and  II.  P.  Boulnois 

tt24,  626 
Compston,  Councillor,  on  W,  De-    ' 
fries     and    W.    Daley's 

papers  533 

„    on  w.  Henman's  paper 650 

Congress,  closing  General  Meeting 

of  the   462 

„    of    Hygiene  at   Budapest, 
1894,   by   Dr.   J.    F.   J. 

Sykes    471 

Congresses  held  by  the  Institute  xiii 

DALEY,  W.,  on  disinfection 532 

Damp,  means  to  exclude  from  our 

houses  40,42,  43 

Darley,  W.,  on  the  purification  of 

sewage    and  foul  waters  by 

means  of  the  magnetite  filter..  678 

Dayies,  E.,  on  Dr.  Kohn's  paper..  692 

Deacon,  George  F.,  address  to 

Section  II.— Engineering 

and  architecture    353 

„    on  G.  J.  C.  Broom's  paper..  673 

,.    on  A.  Kent's  paper 639,  640 

„    on  Lieut.-Col.  Jones' paper..  634 
„    on  papers  by  W.  Darley  and 

S.  R.  Lowcock    689 

„    on  jmpers  by  D.  Goldstraw 

and  H.  P.  Boulnois   621 

„    on  papers  by  Prof.  Robin- 
son, Prof.  E.  Hull,  and  W. 

Spinks  596,  601 

y,    on  R.  Williams*  paper 662 

Dead,  burial  of  the,  by  C.  H. 

Cooper    567 

Death-rate  (annual)  per  1000  in 
London.  &c.,  in  1854 
and    1891-4.      Tables 

showing  654 

„    „    from      diphtheria      in 

London    8 

Death-rates  from  diphtheria  in 
England    and    Wales. 

Map  showing 8 

„      „  in  various  towns  since 

the  commencement  of 

the  tub  and  pail  system. 

Tables  showing  the  ...  672 

Defries,  Wolf,  on  the  theory  and 

practice  of  disinfection  by  heat  528 


PAGE 

Denham,  H.,  on  Lieut.-CoL  Jones' 

paper 634 

Diagram  of  barometer,  thermo- 
meter, rain,  and  wind  at 
Camden  Square,  London, 

March.  1894 168 

„  of  barometer,  thermometer, 
rain,  and  wind,  explana- 
tion of  165 

Diphtheria  caused  by  milk  in- 
fection   16, 17 

„    death-rate  from,  in  London      8 
„    death-rates  in  England  and 

Wales.    Map  showing...      8 
„    and    enteric    fever,   table 
showing    annual     mor- 
tality from  11 

„  the  etiology,  spread  and 
prevention  of,  by  Dr.  R. 

ThorneThorne   7 

„    infectious  nature  of  ...12,  18,  19 
„    iuiluenoe  of   sanitary  sur^ 

roundings  on 9,  10 

„    influence  of  schools  on  the 

spread  of 14,  15 

Disease  in  meat,  jaundice  and 
bile-staining  as  a  sign  of,  by  Dr. 

R.  Sydney  Marsden     557 

Disease-microbes,  affects  of  asso- 
ciation   with     fluviatile 

saprophytes  on  247 

„    in  water,  vitality  of  245 

Disease,  pawnbroking  establish- 
ments a  source  of  the 
spread  of,   by   Prof.    A. 

Roche  527 

„    poisons  of   t^'phoid   fever 

and  cholera,  nature  of  the  243 
„    possibility  of   the   spread 
of,  through  river  waters 
supplied  to   London,  by 

Dr.  Louis  C.  Parkes  243 

„    tubercular,  prevention  of...  430 
Diseases,  industrial,  position  of 

study  of,  by  Dr.  J.  T.  Ariidge  .  517 
Disinfection  by  heat,  the  theorv 
and    practice    of,    Wolf 

Defries 528 

„    by  W  Daley 532 

Disposal  of  sewage  in  the  United 

States     257 

Domestic  hygiene,  address  by  the 
Lady  Mayoress  of  Liverpool  to 
the  conference  of  ladies  on  ...  413 
Dwelling-houses,  means  to  ex- 
clude damp  from  our  40, 42, 43 

„    roof-coverings  of   45 

Dwelling-rooms,  ventilation  and 
lighting  of    50 


7S0 


INDEX. 


PAQB 

ECCLES,  A.  E.,  on  Dr.  Reid*8 
paper 609 

Eddy,  Harriaon,  on  Lt.-Col.  Jones' 
paper 633 

Electrolytis  and  its  application 
to  the  detection  oi  mineral 
poisons,  by  Dr.  Charles  A.  Kohn.  691 

Emigrant  life  on  board  ship,  im- 
provement in  sanitation  of. 383 

Enteric  fever  and  diphtheria, 
table  showiug  annual  mortality 
from    11 

Etiology,  spread  and  prevention 
of  diphtheria,  by  Dr.  R.  Thome 
Thorne  7 

Evaporation     gauges,     various 

kinds  of   206 

„    in    various    parts    of    the 

world,  table  showing 208 

Exhibits  to  which  awards  have 
been  made 86 

Expenditure  and  Income  for 
1893    72 

FACTORIES,  chemical,  the 
health  of  the  workmen  in,  by 
A.  K.  Fletcher  702 

Fsctory  legislation,  infant  mor- 
tality and  female  labour  in 
relation  to,  by  Dr.  G.  Reid    ...  497 

FartDry  and  Workshop  Act,  1891    30 

Felluws,  members,  and  a^ociates, 
elected  18U4    76,  322,  491,  772 

Female  workers,  protection  of 
the  health  of,  with  special  re- 
ference to  pregnancy  and  wet 
nuthiDg,  by  Dr.  Hugh  Richard 
Jones 611 

Field,  Rogers,  on  Major  Isaac's 
ijaper 148 

Filtration,  its  importance  in  the 
purification  of  water  379 

Filtration  of  sand,  effect  of  262 

Fletcher,  A.  £.,  on  the  health  of 
the  workmen  in  chemical 

fsctories  702 

„  on  iMpefK  by  Ur.T.L.  Bailev, 
Dr.  A.  C.  Kohn,  and  U.  L. 
Terry    750 

Fletcher,  Herbert,  on  the  appli- 
cation of  the  simultaneous 
method  of  observing  chimneys 
in  Bolton  and  Oldham   751 

Floods  in  rivers,  effects  of,  on 
the  water  supply 265 

Flower,    Major    Lamorock,    on 

Alderman  Noton's  paper  677 
on  Lieut.-Col.  Jones'  psper  633 
on  A.  Kent's  {Mper 640 


n 


»• 


PAoa 

Flower,  Major  Lamorock,  on  pa- 
pers by  Prof.  Robinson.  Prof. 
E.  Hull,  and  W.  Spinks 601 

FIttviatile  Saprophytes,  effects  on 
disease  microbes  of  association 
with   247 

Fodor,  Dr.,  on  the  progress  of 
public  health  work  at  Buda- 
pest   112 

Fog,  cloud,  and  sunshine,  h\  F. 
Caster .*. 231 

Fogs,  causes  of 231 

„    evil  effecte  of 282, 233,  235 

Food  supply,  the  effects  of  cold 
storage  upon  our,  by  Frank 
Tate    731 

Forwood,  Sir  William  B.,  address 
to  conference  on  the  sanitation 
of  the  passenger  and  mercan- 
tile marine  service  382 

Fowler,  A.  M.,  address  to  con- 
ference of  Municipal  and 
County  Engineers  403 

Furnace  Management 756 

Fyfe,  P.,  on  papers  by  W.  Gold- 
straw  and  H.  P.  Boulnois 626 

OALTON,  Sir  Douglas,  on  Major 

„    on  Dr.  R.  Thome  Thome's 

paper 20 

„    on  the  teaching  of  hygiene 

in  elementary  schools 634 

Gases,  thermal  changes  of 171 

Gaster,  F.,  on  Fog,  Cloud  and 
Sunshine 231 

General  Notes   132,  300 

Gilby,  C,  on  papers  by  Prof. 
Robinson,  Prof.  K.  Hull,  and 
W.  Spinks 600 

Glaisher's  Hygrometrical  Tables. 

2tJ3,  206 

Goldstraw,  W.,on  Housing  of  the 
Working  Classes ;  sanitary 
powers  relating  thereto  in 
Liverpool,  by   605 

Goroiot,  T.  A.,  on  Dr.  F.  J.  Wal- 
do's paper rs 

HANSEN,  F.  P.,  on  Quarantine 
in  the  Argentine  Republic 552 

Harrison,  T.  H.,  on  W.  Henman's 
paper 651 

Heat  as  affecting  health  218,222 

„    effect  of,  on  atmospheric  air  173 

„    effect  of,  un  water 172 

„  the  theory  nnd  practice  of 
disinfection  by,  by  Wolf 
Defries 528 


ISDVX., 


781 


PAOI 

Hele-Shaw,   Prof.  H.  S.,  on  J. 

Walker's  paper  664 

„    on  B.  Williama'  paper  661 

Henman,  W.,  on  punflcation  of 
air  emitted  from  hospitals  for 
the    treatment   of  infectious 

Hill,  Dr.  A.,  on  Dr.  Kohn's  paper  693 
Hime,  Dr.  T.  Whiteside,  on  pre- 
ventive    measures     for 
stampingout tuberculosis  664 
„    on  W.  H.  Curtin's  paper  ...  563 
Hippocrates  on  the  physiological 

action  of  winds 195 

History  of  Sanitary  Institute 1 

Hodgson,    Dr.,  on   Sir   Douglas 

Galton's  paper 539 

Holden,  Dr.  on  Dr.  Beid's  paper..  504 

„    on  Prof.  Roche's  paper 525 

Hooper,  Mr.    on  Major   Isaac's 

paper 150 

Hospttal<*,    necessity    of    large 

amount  of  air  space  in 19,  20 

Houses,  overcrowding  of,  upon 

land,  evil  effects  of 417 

Housing  of  the  poor  and  working 
classes,  necessity  for  im- 
provement in  the  403 

„  working  classes,  sanitary 
powers  relating  thereto 
m    Liverpool,    by   W. 

Goldstraw   605 

„      „  tenement housesor dwel- 
lings in  flats,  by  H.  P. 

Boulnois  611 

Hudson,  E.  W.,on  the  importance 

of  clean  roads   153 

Hull,  Cholera  in,  18kK},  from  an 
Inspector's  point  of  view,  by 

W.  H.  Curtin 559 

Hull,  Prof.  £dward,  on  water- 
supply  of  the  Borough  of 
St  Helens,  Lancashire,  from 
wells  in  the  new  red  sand- 
stone    578 

Hydraulic  Formulee,  by  Henry 

Law 282 

Hygiene,  contribution  to  a  bib- 
liography of,  prepared  by 

G.  J.  Symon    89.275 

„  and  Demography  Congress, 
to  be  held  at  Budapest, 

1894  272,  471 

„  in  elementary  schools,  teach- 
ing  of,  by  Sir  Douglas 

Galton 534 

„  at  Paris  and  in  France 
generally,  b\'  Dr.  Kmile 
Vallin 259 


PASS 

Hygrometers,  classification  and 

description  of  200,  201,  202 

Hygrometrical  readings  taken  in 
cotton  mills  and  their  re- 
ductions,    by     W.      W. 

Midgley   694 

„    tables,  Glaisher's 203,  206 

INCOME  and  Expenditure  for 
1893 72 

Industrial  Diseases,  position  of 
the  study  of,  by  Dr.  J.  T.  Ar- 
lidge  517 

Infant  mortality  and  female 
labour  in  relation  to  factory 
legislation,  by  Dr.  G^rge  Reid  497 

Infectious  diseases,  purification 
of  air  emitted  from  hospitals 
for  the  treatment  of,  by  W. 
Henman 641 

Infectious  nature  of  diphtheria, 

12,  18,  19 

Inspection  of  bakehouses,  neces- 
sity for  increased 36 

Institute,  History  of  1 

Institute,  forthcoming  meetings 

of  the 129,  309,  4&,  766 

„    meetings  of  the,  1894   

85,  307,  484,  765 

Isaacs,  Lewis  H.,  on  road  and 
I      street  construction  from  a  sani- 
tary point  of  view  137 

JAUNDICE  and  bile-staining  a 
sign  of  disease  in  meat,  by  Dr. 

R.  Sydney  Marsden 557 

Jone4,  Dr.  Herbert,  on  Professor 

Roche's  paper  525 

I  Jones,  Dr.  Hugh  Richard,  on  the 
'       protection  of  the  health  of  fe- 
male   workers    with    special 
reference  to  pregnancy  and  wet 

nursing  511 

Jones,  Lt.-Col.  A.  S.,  on  the  vital 
difference  between  well  man- 
aged and  neglected  sewage 
farms 628 

KENBALV,  Miss  Annesley,  on 
Dr.  Reid's  |)>tper  507 

Kent,  Arthur,  on  willow  farming 
as  a  profitable  means  of  utiliz- 
ing sewage  eflSuent 635 

Kenyon,  Dr.  G.  A.,  on  W.  Hen- 
man's  paper  651 

Klein,  Dr.  E.,  address  to  Section 
I.,  sanitary  science  and  preven- 
tive medicine   343 

Koch  on  the  tubercle  bacilli 433 


IITDEI. 


783 


PAGE 

Mayoress  of  Liverpool,  address 
to  the  conference  of  ladies  on 
domestic  hygiene    413 

Mechanical  stokers 755 

Medical  council, general,  on  public 
health  diplomas    389,  400 

Medical  officers  of  health,  address 
to  conference  of,  by  Charles  E. 
Paget 386 

Meetings  held  during  1894, 

86,  129,  307,  309,  484,  485.  765,  7fi6 

Members  and  associates  elected, 
1894  76.322.491,  772 

Mental  and  nervous  diseases,  pre- 
vention of,  by  Dr.  J.  Shaw    ...  564 

Meteorological  instruments  and 
sanitary  work,  by  G.  J. 

Symons    157 

„    observations,  table  showing  168 

Meteorology,  list  of  works  dealing 
with 166,  187 

Micro-organisms  in  water,  kinds 
of 375 

Midgley,  W.  W..  on  hygromet- 
rical  readings  taken  in  cotton 
mills  and  their  reductions 694 

Milk  infection,  a  cause  of  out- 
breaks of  diphtheria  ..  16, 17 
„    as  a  vehicle  of  tubercular 

infection 451 

Mill,  HujC^h  Robert,  on  tempera- 
ture 01  soil,  water,  and  air 169 

Mineral  poisons,  the  application 
of  electrolytis  to  the  detection 
of,  by  Dr.  (Charles  A.  Kohn    ...  691 

Moisture,  its  determination  and 
measurement,  by  W.  Marriott.  200 

Moline,  Dr.  Paul  F.,  on  the  con- 
gress of  hygiene  and  demog- 
raphy to  be  held  at  Budapest, 
1^    272 

Mortality,  annual,  from  enteric 
fever  and  diphtheria,  table 
showing     11 

Muir,  Dr.,  on  W.  Midgley^s  paper  697 

Muspratt,  E.  E.,  on  A.  E.  Flet- 
cher's paper    728, 730 

XATIO.V'S  wealth,  the,  by  Robert 
Williams    652 

Notes,  general   132,  300 

„    on  legislation  and  law  cases, 

Prepared  by  Prof.  A.  Wynter 
Hyth 117,288,480,760 

Noton.  Alderman,  on  Q.   J.    C. 

Broom's  paper    673 

„  on  the  purification  of  sewage 
water  for  its  use  for  steam 
and  condensing  purposes...  674 


PAOK 

OBITUARY,  Inspector-General 
Lawson,  LL.D.,  Q.H.P 80 

Ocean,  average  temperature  of 
the  whole 179 

Officers  of  the  Institute  for  1894 
—95    xii 

O'Flaherty,  Dr.,  on  Prof.  Roche's 
paper 525 

Oulton,  Dr.,  on  Sir  Douglas  Gal- 
ton's  paper 541 

Overcrowding  of  houses  upon 
land,  evil  effects  of 417 

Oxidation  in  river  water,  effect  of  250 

Oxygenation  of  water,  results  of  377 

PAGET,  Charles  E.,  Address  to 

Conference  of  medical  officers 

of  health 386 

Pain,    Coard  S.,  on  papers   by 

W.  Goldstraw  and  H.  P.  Bouf- 

nois 625,  626 

Paris,  Hygiene  at,  and  in  France 

generally,  by  Dr.  Emile  Vallin  259 
Parkes,  Dr.  Louis  C,  on  Dr.  P.  J. 

Waldo's  paper    32 

,.  on  the  possibility  of  the 
spread  of  disease  through 
the  river  waters  supplied 

to  London   243 

Pavements,    asphalte,    sanitary 

qualities  144 

„    wood,  evils  of 142,147 

Pawn  broking  establishments  as 

a    source    of    the   spread    of 

disease,  by  Prof.  A.  Roche 527 

Peck,  Dr.,  on  Prof.  A.  Roche's 

paper 521,  526 

Permewan,  Dr.,  on  papers  by  W. 

Goldstraw  and  H.  P.  Boulnoia  623 
Phillips,  John,  on  Major  Isaacs' 

paper 151 

Physiological  action  of  winds  193, 195 

„    influence    of    changes    of 

pressure  190 

Piatt,  S.  S..  on  G.  J.  C.  Broom's 

paper    673 

„    on  A.  Kent's  pAper 639 

Plummer,  W.  E.,  on  W.  Midgley's 

paper 699 

Poisons,  Mineral,  the  application 

of  electrolytis  to  the  detection 

of,  by  Charles  A.  Kohn 691 

Pollution  of  Rivers,  by  William 

Spinks    585 

Porter,  Dr.  Charles,  on  Dr.  Reid's 

paper 509 

Powell,     Sir     Francis     Sharp, 

address   to   the   Congress   at 

Liverpool  by 329 


INDEX. 


785 


PAGB 

Sanitation  abroad,  notes  on...  112,  259 

„  of  the  passenger  and  mer- 
cantile marine  service, 
address  by  Sir  William 
B.  Forwood 382 

„  of  places  where  food  is 
stored  and  prepared,  by 

Dr.  F.J.  Waldo 21 

Schools,   influence    of,    on   the 

spread  of  diphtheria  ...14, 15 

„  teaching  of  hygiene  in  ele- 
mentary, by  Sir  Douglas 

Galton 534 

Scott,    R.    H.,    on  barometrical 

conditions  and  air  movements  188 
Scudder,  W.,  on  papers  by  W. 

Darley  and  S.  R.  Lowcock 689 

Sedimentation,  importance  of,  in 
the  purification  of  river 
water    376 

„    of  the  water,  effect  of  249 

Sergeant,  Dr.  £.,  on  W.  Defries 

and  W.  Daley's  papers  ...  533 

„    on  Dr.  Reid's  paper  505 

Sewage,  action  of  bacillus  coll 
and  of  typhoid  bacillus 
in  351 

„    disposal.  Liverpool 356,358 

„  „     in  the  United  States  257 

„  effluent,  willow  farming  as 
a  profitable  means  of  uti- 
lizing, by  Arthur  Kent ...  635 

„  farms,  the  vital  difference 
between  well-managed 
and  neglected,  by  Lt.-Col. 
Alfred  S.Jones  628 

„  filtration,  Lowcock's system 
of.  by  Sydney  R.  Low- 
cock  685 

„  and  foul  waters,  purification 
of,  by  means  of  the  mag- 
netite filter,  by  W.  Dar- 
ley    678 

„  table  showing  average  com- 
position of  .590 

„    treatment,  m ethods  of 359 

„  water,  the  purification  of, 
for  its  use  for  steam  and 
condensing  purposes,  by 

Alderman  N(^n    674 

Sewers,  the  spread  of  typhoid 

fever,  by  Prof.  A.  Roche 520 

Shaw,  James,  on  the  prevention 

of  mental  and  nervous  diseases  564 
Shaw,  Prof.  W.  M.,  on  warming 

and  ventilation.     Review  by 

H.  Law no 

Skipworth,  T  P.,  on  Sir  Douglas 

Galton's  paper 540 


PAGK 

Smillie,  J.,  on  G.  J.  C.  Broom's 

paper 673 

„    on  R.  Williams'  paper  662 

Smoke,  town,  notes  on,  by  Hu- 
bert L.  Terry  744 

„    method  of  observing  chim- 
neys, by  H.  Fletcher 751 

Soil,  effect  of  solar  radiation  on..  174 
„    water  and  air  temperature, 

by  Hugh  Robert  Mill    ...  169 
Solar  radiation,  apparatus  for  de- 
termining    163 

„        „  and  its  effect  on  the 

solid  land  174 

Spinks,  William,  on  river  pollu- 
tion    585 

Sprunt,  Mrs.,  on  Sir  Douglas  Gal- 
ton's  paper    538 

Steeves,  Dr.  G.  W.,  on  Professor 

Roche's  paper  521 

„    on  sanitary  insurance   565 

Sterhouse,  Mr.,  on  papers  by  W. 

Darley  and  S.  R.  Lowcock 689 

Stevenson  &  Murphy's  Hygiene. 
Reviews  by  Dr.  A.  Newsholme, 
H.  Law,  and  A.  Wynter  Blyth, 

108,  109,  759 
Stevenson,  Thomas,  address  to 
Section  III.  on  chemistry,  me- 
teorology, and  geology   372 

Stevenson,  Dr.  T.,  on  A.  E.  Flet- 
cher's paper 727,  730 

„    on  H.  Fletdier's  paper 758 

„    on  Dr.  Kohn's  paper  ...691,  693 
„    on  W.  Midgley's  paper 

696,  701 
„    on   papers   by  Dr.   T.    L. 
Bailev,  Dr.  C.  A.  Kohn, 

and  H.  L.  Terry  749,  751 

„    on  F.  Tate's  paper 742 

Stoney,  Dr.,   on   Prof.  Roche's 

paper 524 

Sunshine,  instruments  used  to 

record  bright  240 

Sykes,  Dr.  J.  F.  J.,  on  congress 
of  hygiene  at  Budapest, 

1894 471 

„    on  papers  by  W.  Goldstraw 

and  n.  P.  Boulnois...622,  623 
„    on  W.   Defries's    and    W. 

Dale3r'8  papers   533 

„    on  Dr.  Reid's  paper  508 

, ,    on  Prof.  Roche's  paper 524 

„    on   Sir    Douglas    Galton's 

paper    538 

Symons.  G.  J.,  contribution  to  a 
bibliography  of  hygiene, 
prepared  by  89,  275 


786 


INDEX. 


PA.GI 

S^'mons,  G.  J.,  on  meteorological 
instrumenU  and  sanitary 

work 157 

„    on  W .  M  id  ploy's  paper G97 

„    rainfall  map  of  the  British 

Isles 208 

TABLE  Rhowing  amount  of  sul- 

Shur  found  in  air  of  Town 
[all,  Manchester,  during 
a  year  233 

„  showing  organic  matter  in 
the  air  at  Owen's  Col- 
lege, Manchester,  on  cer- 
tain dates 234 

„  showing  death-rate  from 
pulmonary  diseases  in 
Manchester  and  Glasgow  234 

.,    showing  monthly  total  of 

fogs,  187fr— 181*0 235 

„    of  analysis  of  clay  from  the 

Lambeth  Cemetery 571 

„  giving  particulars  of  pum- 
ping stations  of  new  red 
sandstone  wells  in  Lan- 
cashire   680 

„    showing  air    temperature, 

&C.,  at  Greenwich 204 

„    amount  of  evaporation  in 

various  parts  of  the  world  208 

„  annual  mortality*  from  en- 
teric fever  and  diphtheria    1 1 

„    average     composition     of 

sewage 590 

„  death-rate  from  zymotic 
diseases  in  Liverpool, 
from  1870—93  355 

„  the  death-rates  in  various 
towns  since  the  com- 
mencement of  the  tub 
and  pail  system 672 

„  infant  mortality  where 
young  married  women 
are  engaged  in  factories .  500 

„    mean    monthly  rainfall  in 

London  from  1813—72...  210 

„    meteorological  observations  168 

„  population  per  acre  at  dif- 
ferent dates  in  Liverpool, 
Manchester,  and  Glasgow  354 

„  the  principal  features  of 
the  water  supply  drawn 
by  Liverpool  from  Lake 
Vyrnwy 365 

„  annual  death-rate  per  1000 
in  London,  &c.,  in  1854 
and  1891-4 654 

„    results  of  analysis  of  the 

air  of  Liverpool 743 


PAQE 

Table  of  hygrometrieal  readings 

taken  in  cotton  mills  ...  695 
„  of  six  densely  populated 
towns  and  six  not  so 
densely  i>opuiated,  1892, 
showing  birth-rate  and 
death-rate  per  1000... 658,  659 
„  referring  to  our  food  sup- 
ply, frozen,  or  of  home 

produce    737 — 741 

„    relating  to  the  operatives  in 
the  alkali  works  of  Wid- 

nes  and  Oldbury 715,  723 

Tate,  Frank,  on  cold  storage,  its 
effects  upon  our  food  supply...  731 

Temperature  of  air IS'J 

„    average    fall    of,  with  in- 
creasing height  181 

„    changes  in  fresh  water  Ukes  1 77 
„    of  places  for  any  day,  com- 

parisonof ' 182 

„    of  soil,  water,  and  air,  by 

Hugh  R.  Mill 169 

„    varieties  of,  in  the  British 

•    Islands 185 

„    in  water,  seasonal  changes  106 
„    of  the  whole  ocean,  average  179 
Temperley,  C,  on  Major  Isaacs' 

paper 152 

Terry,  Hubert  L.,  on  notes  on 

town  smoke    744 

„    on  H.  Fletcher's  paper 7n7 

Thermal  changes  of  gases 171 

Thermometer,  description  and 
uses  of  the  dry  and  wet  bulb.. 

202,206 
Thermometers,  description    and 

varieties  of 151^ 

Thomas,  Councillor   R.,  on   Sir 

Douglas  Galton's  paper  539 

Thome,  R.  Thome,  on  the  etiology, 
spr(^  and  prevention  of  diph- 
theria   , 7 

Thornton,    Mr.,   on     Dr.    F.   J. 

Waldo's  paper 34 

Town  refuse,  destruction  of 358 

Town  smoke,  notes  on,  by  Hu- 
bert L.  Terry    744 

Tubercle  bacilli,  description  of  43.3 

„    contagious  nature  of 445 

„    preventive  measures  against 

442,  446 
Tubercular  disease,  prevention  of  430 
Tuberculosis,    preventive    mea- 
sures for  stamping  out,  by  Dr. 

T.  Whiteside  Hime  564 

Tub  and  pail   system,  the,  by 

George  J.  C.  Broom 664 

Typhoid  bacillus,  characters  of     347 


INDEX. 


87 


»» 


»f 


»» 


PAGE 

Typhoid  fever,  etiolopfy  of    ^3 

uature     of     the 
disease,  poisonfl  243 
,,      the  spread  of,  by 
sewers,  by  Prof. 
A.Roche    620 

UNITED  STATES,  sanitary  mat- 
ters in  the,  by  Col.  G.  E. 
Waring  264 

VACHER,   Francis,    address    to 
Conference    of    sanitary 

inspectors,  by 409 

„    on     W.   Defries    and    W. 

Daley's  papers    634 

„    on  W.  Henman's  paper 649 

Vallin,  Dr.  Emile,  on  Ilygene 
at  Paris  and  in  France  gene- 
rally      259 

Velocity  of  wind,  apparatus  for 

determining  the  164 

Tentilation  of  bakehouses,  neces- 
sity for  the *   32 

„    and   lighting   of   dwelling 

rooms  60 

Vickers,  Mr.,  on  Dr.  P.  J.  Waldo's 
paper 35 

WALDO.  Dr.  F.  J.,  on  the  sanita- 
tion of  places  where  food  is 

stored  and  prepared    21 

Walker,  James, on  domestic  boiler 
explosions  and   cylinder  col- 
lapses, their  canse  and  cure  ...  663 
Walsh.  Dr.,  on  Dr.  P.  J.  Waldo's 

paper 34 

Waring,  Col.  G.  K.,  on  sanitary 
matters  in  the  United  States...  264 

Water,  effect  of  heat  on 172 

„    kinds  of  micro-organisms  in  375 
„    seasonal  changes  of    tem- 
perature in 176 

„    sedimentation,  effect  of   ...  249 
„    -vitality  of  disease  microbes 

in  245 

Water  supply  of  the  Borough  of 
St.  Helens,  Lanca- 
shire,   by    Professor 

Edward  Hull  678 

„    effects    of    floods   in 

rivers  on  the 265 

of  Liverpool,  improve- 
ments in  the 356,  362 


ft 


•f 


f» 


•» 


PAOK 

Water  supply  of  Liverpool  from 
Lake  Vyrnwy,  table 
showing      ])rincipal 

features  of  the    365 

„    of  London,  necessity 
for  improvement  in 

the 366,  370 

„    by  Prof.  n.  Robinson.  575 
„    to  the  working  classes, 

need  of  soft 407 

Watson,    Dr.,  on    Prof.   Roche's 

paper    526,  526 

Wells,  new  sandstone,  in  Lanca- 
shire, analysis  of  water  from 

683,  584,  586 
Wheatley,    Dr.,    on    Dr.    Reid's 

paper 504 

Williams,  Dr.  C.  Theodore,  on  the 

climate  in  relation  to  health...  216 
Williams,   Dr.  Austen,  on  Prof. 

Roche's  paper  626 

Williams,  Dr.,  on  Prof.  Roche's 

paper 524 

Williams,  Dr.  Dawson,  on  the 
Eleventh  International  Medi- 
cal Congress  at  Rome,  1894 206 

Williams,  Robert,  on  the  nation's 

wealth     652 

Willoughby,  Dr.,  on  Prof.  Roche's 

paper    525 

„    on   Sir    Douglas    Galton's 

paper    540 

Willow  farming  as  a  profitable 
means     of    utilizing    sewage 

effluents,  by  Arthur  I( en t 635 

Wind,  beneficial  influence  of,  on 

health     222 

Wind    velocity,    apparatus    for 

determining  164 

Winds,  effects  of  East,  on  the 

human  body   205 

„    origin     of     the    ordinary 

names  of 199 

„    the  physiological  action  of 

193,  195 
„    varieties  of  dry  and  wet  197, 198 
Wqod  pavements,  evils  of...  142,  147 
Woods  for  paving,  differences  in 

quality  of  149 

Working  classes,  lecture  to  the, 
by  Sir  James  Crich ton- Browne  430 

YATES,  O.  v..  on  R.  Williams' 
paper 661 

Young,  Keith  D.,  on  sanitary 
building  construction 37 


•'5  -• 


at  ■ 


s*- 


9  1?^  » 

••Si  • 


Mis 


IK- 


1       • 


IS 


■  •.•kit*. 


-.M. 

,    -.1  .,      •■ 


III 


M 

*  #1 
:4i 


••    J.  r! 


■n.-MJ 


■''••  ."it 


a  bios  QIS  217  323 


V.I5. 


DATE  DUE 

STANFORD  UNIVERSITY  LIBRARIES 
STANFORD,  CALIFORNIA 

94505 


